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(54) Wiring circuit substrate and manufacturing method therefor 



(57) The present invention prepares a member hav- 
ing a conductor-circuit-forming copper foil 21 formed on 
a protrusion-forming copper layer 23 via an etching-bar- 
rier layer 22 formed of a different metal. Etching is 
selectively performed for the protrusion-forming copper 
foil 21 by using etchant that does not etch the etching- 
barrier layer, and protrusions 25 are thereby formed. 
Then, the etching-barrier layer 22 is removed using 
etchant that does not etch the copper foil 23 and using 
the protrusions as masks. An interlayer-insulating layer 
27 is formed on a surface of the copper foil 23, on which 
the protrusions 25 are formed, so that the protrusions 
are connected to the conductor circuit. Thereby, heights 
of the protrusions are uniformed, and the reliability of 
connections can be improved. 
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STEP (Fj 



[0001] The present invention relates to a wiring cir- 
cuit substrate used for mounting electronic devices, 
such as integrated circuits (ICs) and large scale inte- 5 
grated circuits (LSI circuits). Particularly, the invention 
relates to a wiring circuit substrate that allows high-den- 
sity mounting to be implemented. 
[0002] Furthermore, the present invention relates to 
a manufacturing method for the aforementioned wiring 10 
circuit substrate. 

[0003] FIGS. 54A to 54F and 55A to 55C are used 
to describe a conventional example of a high-density- 
mounting wiring circuit substrate. These figures are 
cross-sectional views illustrating a manufacturing 15 
method for the conventional wiring circuit substrate in 
the order of steps (A) to (I) described below. 

STEP (A) 

20 

[0004] First of all, as shown in FIG. 54A, a base 1 is 
prepared. The base 1 is made of an insulating sheet 
having a thickness of 25 to 1 00 [im. In the base 1 , inter- 
layer-connecting openings 2 are formed by using a 
punching machine or a drill or by performing laser 25 
processing. 

STEP (B) 

[0005] Subsequently, as shown in FIG. 54B, con- 3o 
ductive paste 3 (made of a main material, for example, 
such as silver or copper) is filled into the openings 2 by 
using a printing method for example. Thereby, the insu- 
lating base 1 is arranged to be a semi-cured sheet A in 
which the conductive paste 3 is filled into the openings 35 
2. 

STEP (C) AND STEP (D) 

[0006] Subsequently, as shown in FIG. 54C, metal 40 
foils 4 made of, for example, copper, are individually 
arranged over two faces of the sheet A. Then, as shown 
in FIG. 54D, the metal foils 4 are overlaid by using a 
pressing/heating press. Thereby, a multilayer body is 
formed such that the metal foils 4 are formed on the two 45 
faces, an insulating sheet is provided therebetween, 
and the metal foils 4 on the two faces are electrically 
connected to each other via the conductive paste 3 in 
the openings 2. 

50 

STEP (E) 

[0007] Subsequently, resist films 5 are formed on 
the metal foils 4. The resist films 5 have the same pat- 
tern as that of conductor circuits that will be formed. 55 
FIG. 54E shows a state after the resist films 5 are 
formed. 



[0008] Subsequently, using the aforementioned 
resist films 5 as masks, etching is performed for the 
aforementioned metal foils 4, thereby forming conductor 
circuits 6, as shown in FIG. 46F. According to the above, 
layers are separated and arranged on the two faces via 
the insulating sheet (base) 1, and a multilayer body B 
having the conductor circuits 6 interlayer-connected to 
each other via the conductive paste 3 in the opening 2is 
formed. 

STEP (G) 

[0009] Subsequently, as shown in FIG. 55A, on indi- 
vidual two faces of the aforementioned multilayer body 
B, insulating sheets 1a having openings 2 filled with 
conductive paste 3 and metal foils 4a are overlapped 
with each other. Thereafter, these component members 
are stacked with each other by using a press, and a mul- 
tilayer body C is thereby formed. 

STEP (H) 

[0010] Subsequently, as shown in FIG. 55B, resist 
films 5 are selectively formed on the metal foils 4a on 
two faces of the multilayer body C. 

STEP (I) 

[0011] Subsequently using the resist films 5 as 
masks, etching is selectively performed for the metal 
foils 4a, thereby performing patterning therefor to form 
wiring films 6a, as shown in FIG. 55C. Thereby, a wiring 
circuit substrate 7 having four layers of the conductor 
circuits 6 and 6a are formed. 

[0012] FIGS. 56A to 56G are used to explain 
another conventional example of a high-density-mount- 
ing wiring circuit substrate. These figures are cross-sec- 
tional views illustrating a manufacturing method for the 
conventional wiring circuit substrate in the order of 
steps (A) to (G) described below. 

STEP (A) 

[0013] For example, as shown in FIG. 56A, a metal 
foil 1 0 (having a thickness of, for example, 1 8 nm) made 
of a copper material is prepared. Then, on the metal foil 
10, conductive protrusions 1 1 are formed by a printing 
method via conductive paste (made of a main material 
such as a silver or copper material) and a metal plate, 
and then, are heated and cured. The protrusions 1 1 are 
thus formed so as to have thicknesses, for example, 
ranging from 1 00 to 300 jxm. 

STEP (B) 

[0014] Subsequently, as shown in FIG. 56B, an 
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insulating adhesive sheet 12 is adhered onto the face 
on which the protrusions 11 of the aforementioned 
metal foil 10 are formed. For the adhesive sheet 12, an 
adhesive sheet having a thickness smaller than the 
thicknesses of the protrusions 1 1 is used. Thereby, the 
top of each of the protrusions 1 1 protrudes from the sur- 
face of the adhesive sheet 12. A multilayer body A is 
produced that has a configuration in which the protru- 
sions 1 1 are formed on the metal foil 10 and the adhe- 
sive sheet 12 is adhered onto the surface of the metal 
foil 10 in a state of allowing the top of each the protru- 
sions 1 1 to protrude therefrom. 

STEP (C) AND STEP (D) 

[0015] Subsequently, as shown FIG. 56C f a metal 
foil 13 similar to the aforementioned metal foil 10 is 
arranged over the surface of the adhesive sheet 12, 
then, as shown in FIG. 56D, the metal foil 13 is overlaid 
on the adhesive sheet 12 and the protrusions 11 
according to a heating-pressing method. Thereby, a 
multilayer body B is produced. 

STEP (E) 

[0016] Subsequently, for example, resist films for 
which patterning is performed are formed on the metal 
foils 10 and 13 individually formed on two faces of the 
multilayer body B. Then, etching is performed for the 
metal foils 1 0 and 13 by using the resist films as masks, 
thereby forming conductor circuits 14 and 15. FIG. 56E 
shows a configuration where the resist films used as 
masks are removed after the conductor circuits 14 and 
1 5 are formed. 

STEP (F) 

[0017] Subsequently, two multilayer bodies a are 
prepared. Each of the multilayer body (a) is formed by 
the same method as that for the multilayer body (A) 
shown in FIG. 48B. As shown in FIG. 56F, the two mul- 
tilayer bodies (a) are individually arranged over two 
faces of the aforementioned multilayer body (B). 

STEP (G) 

[0018] The aforementioned multilayer body (B) is 
sandwiched by the multilayer bodies (a), and the inte- 
grated body is pressed from the sides of two faces 
thereof according to the aforementioned heating-press- 
ing method. Thereby, a wiring circuit substrate 16 as 
shown in FIG. 56G is produced. 
[0019] Subsequently, a still another conventional 
technique will be explained. FIGS. 57A to 57E and 58A 
to 58D show a production process of still another wiring 
circuit substrate. 
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STEP (A) 

[0020] As shown in FIG. 57A, a copper-plated lami- 
nated plate 400a is prepared for forming a hole 400b for 
5 connection therein by drilling or laser processing. The 
numeral 400c is an insulating sheet to serve as the base 
member for the laminated plate 400a, and 400d, 400d 
are copper foils formed on both sides of the insulating 
sheet 400c. 

10 

STEP (B) 

[0021] Subsequently, as shown in FIG. 57B, a cop- 
per plating layer 400e is formed on the entire surface by 
15 an electroless plating process and a subsequent elec- 
trolytic plating process. 

STEP(C). 

20 [0022] Subsequently, as shown in FIG. 57C, the 
hole 400b is filled with an insulating resin 400f, such as 
an epoxy. 

STEP (D) 

25 

[0023] Subsequently, as shown in FIG. 57D, both 
sides of the laminated plate 400a is smoothed by 
mechanical polishing. Thereafter, another copper plat- 
ing layer 400g is formed by an electroless plating proc- 
30 ess and a subsequent electrolytic plating process. 
Accordingly, the insulating resin 400f filling up the hole 
400b is covered by the copper plating layer 400g. 

STEP (E) 

35 

[0024] Subsequently, as shown in FIG. 57E, a wir- 
ing film 400h is formed by patterning the copper plating 
layers 400g, 400d, 400e on both sides of the laminated 
plate 400a. The etching operation is executed by apply- 
40 ing a resist film, exposing and developing the same so 
as to form a mask pattern, and selective etching with the 
mask pattern used as the mask. After the etching, the 
resist film is eliminated. 

45 STEP(F) 

[0025] Subsequently, as shown in FIG. 58A, an 
insulating resin 400i, 400i is coated on both sides of the 
laminated plate 400a. Thereafter, a hole 400j to be a 
so through hole is formed in the insulating resin 400i by a 
laser beam. At the time, the residual resin adhered on 
the surface of the copper foil 400d should be eliminated 
by using a washing liquid. 

55 STEP <G) 

[0026] Subsequently, as shown in FIG 58B, a cop- 
per plating layer 400k is formed on both sides of the 
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laminated plate 400a by an electroless plating process 
and an electrolytic plating process. 

STEP (H) 

5 

[0027] Subsequently, as shown in FIG. 58C, a cir- 
cuit 400I is formed by patterning the copper plating lay- 
ers 400k on both sides of the laminated plate 400a. The 
etching operation is executed by selective etching with a 
mask formed by patterning a resist film by exposing and 10 
developing used as the mask. Thereafter, the resist film 
used as the mask is eliminated. 



STEP (I) 
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[0028] Subsequently, as shown in FIG. 58D, both 
sides of the laminated plate 400a are covered selec- 
tively by a solder resist 400m. Accordingly a wiring cir- 
cuit substrate 400n is completed. 

[0029] However, the conventional example shown 20 
in FIGS. 54 and 55 arises problems as described the 
followings. First, the openings 2 in the insulating sheet 1 
are filled with the conductive paste 3 made of a main 
material such as expensive silver material and are used 
for interlayer connection. This arises a problem of 25 
increasing costs. Particularly, since arrangement den- 
sity of the openings 2 is required to be increased 
according to an increasing demand for high-density 
mounting, the increase in costs becomes noticeable so 
as not to be ignored. 30 
[0030] Second, when the conductive paste 3 is 
filled into the openings 2, the conductive material is 
adhered to portions other than the openings 2, although 
the amount thereof is very small. This arises a problem 
of reducing the insulation resistance, particularly in a 35 
high-humidity environment. 

[0031] Third, when press-overlaying is performed 
after the openings 2 are formed in the insulating sheet 
1 , the insulating sheet 1 is forced to horizontally extend. 
Thereby, positional deviation of the openings 2 occurs, ao 
Even by performing correction thereof and making 
openings, the correction is not effective in the high-den- 
sity pattern. The positional deviation of the openings 2 
causes defective interlayer connection, thereby arising 
serious problems, which cannot be ignored. Particularly, 45 
the problem is critical for the high -density-mounting wir- 
ing circuit substrate. 

[0032] Fourth, the reliability of the connection 
between the metal foils 4 made of a copper material and 
the conductive paste 3 is insufficient The conductive 50 
paste 3 filled into the openings 2 removes a solvent 
component so as to be a semi-cured state. The semi- 
cured conductive paste shrinks because of removal of 
the solvent component and the like, thereby reducing 
the volume of its own. In addition, in most cases, upper 55 
and lower faces of the conductive paste 3 become in a 
concave state. As a result, defective connection is apt to 
be caused between the metal foils 4, thereby arising a 



problem of reducing the reliability and the yield. 
[0033] Subsequently, the conventional example 
shown in FIGS. 56A to 56G also arises problems as 
described the followings. First, using the protrusions 1 1 
formed of the conductive paste also arises the problem 
of increasing costs. 

[0034] Second, since a screen -printing method is 
used to form the protrusions 1 1 with the conductive 
paste, increase in the thickness thereof is restricted. 
Therefore, in most cases, screen-printing operations 
must be repeatedly performed to form the protrusions 
11. 

[0035] When the number of the printing operations 
is increased, the positional deviation of the protrusions 
1 1 is apt to occur, and deformation of the protrusions 1 1 
is thereby apt to occur. This develops a problem of 
reducing the reliability of the connections between the 
protrusions 1 1 and the metal foils 4. In addition, posi- 
tioning operation for the screen-printing is very difficult 
and requires high-level skills, thereby causing a problem 
of requiring relatively long processing time. 
[0036] These problems become increasingly appar- 
ent in proportion to reduction in the diameter of each of 
the protrusions 11. For example, for protrusions each 
having a diameter of 0.3 mm, two printing operations 
must be performed; and for protrusions each having a 
diameter of 0.2 mm, four printing operations must be 
performed. This is heavy work and disturbs improve- 
ment in the productivity, remaining problems to be 
solved for the provision of high-density wiring circuit 
substrates. 

[0037] Third, still another problem arises in that 
heights of the protrusions 11 are likely varied. In spe- 
cific, in the screen-printing method, since it is difficult to 
uniform thicknesses of films, heights of the protrusions 
1 1 formed thereby are also likely to be variable. The var- 
iation in the thickness likely causes the connection 
between the metal foil 13 and the protrusions 1 1 to be 
defective. This results in arising a problem of reducing 
the yield and the reliability. 

[0038] Fourth, in the manufacturing stage, the 
metal foil 1 0 basing the wiring circuit substrate is as thin 
as, for example, 1 8 urn. Therefore, in the screen-print- 
ing sufficient care must be taken to prevent it from being 
wrinkled, deformed, and bent on the metal foil 13 side. 
Even a very minor operation problem could reduce the 
yield. This develops to the problem of increasing costs, 
which should not be neglected. Conversely, increasing 
the thickness of the metal foil 1 0 so as to obtain a strong 
base also causes a problem of disturbing the conductor 
circuits to be finely patterned. 

[0039] One of problems common to the described 
conventional examples is that there are restrictions in 
making the high-density arrangement, that is, in the 
arrangement of fine interlayer connection. In the case of 
one example, the printing operation is difficult because 
of the reduction in the diameters of the openings and 
difficulty in filling the conductive paste into the openings. 
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In the case of another conventional example, the diffi- 
culty in the printing operation increases in proportion to 
the reduction in the diameters in bump printing. Thus, 
according to the conventional technology, an opening 
having a diameter smaller than 200 urn cannot be pro- 5 
duced. 

[0040] In addition, since the strength of the connec- 
tion between the conductive paste and the copper foil is 
low, an excessively large area is required for the con- 
nection. 10 
[0041] Next, the wiring circuit substrate shown in 
FIGS. 57A to 57E and 58A to 58D also involves prob- 
lems. 

[0042] A first problem is a poor adhesion property 
between the surface of the insulating resin 400f for filling is 
the hole 400b and the copper plating layer 400g so as to 
easily generate adhesion failure. 
[0043] Particularly at the time of mounting, in the 
case various members are connected with the area, 
there is a risk of generating fall-off. 20 
[0044] Moreover, in order to solve the problem, the 
wiring circuit substrate needs to be designed so as not 
to superimpose the connecting points of the various 
members and the hole 400b formation area. Therefore, 
it gives the limitation in designing so as to be a cause for 25 
prohibiting a high density of the wiring circuit substrate. 
[0045] A second problem is deflection of the surface 
of the copper plating layer 400k in the area with the hole 
400j because the copper plating layer 400k is formed in 
the area with the hole 400j. 30 
[0046] Therefore, a wiring layer cannot be formed 
further on the copper plating layer 400k, and thus a 
multi-layer structure cannot be provided. 
[0047] A third problem is the inability of ensuring a 
sufficient film thickness in the area with the hole 400j 35 
because the copper plating layer 400k is formed in the 
area. 

[0048] That is, the copper plating layer 400k is 
formed by an electroless plating process and a subse- 
quent electrolytic plating process. The film formation 40 
rate in the electroless plating process is low. Further- 
more, the film thickness irregularity can easily be gener- 
ated in the electrolytic plating process in relation to the 
electrolytic distribution. Therefore, even in a level differ- 
ence part for forming the hole 400j, a film is formed with 45 
a thin film thickness so that a sufficient film thickness 
cannot be ensured. This point has prohibited realization 
of minuteness of the wiring circuit substrate. 
[0049] The present invention is made to solve the 
above-described problems. An object of the invention is so 
to provide a wiring circuit substrate that can be manu- 
factured without problems such as bending, breaking, 
and deformation being caused and with dimensional 
stability being improved, thereby allowing improvement 
in the reliability of the connection between upper and 55 
lower conductor circuits, and in addition, allowing reduc- 
tion in the cost for an upper-lower-conductor-circuit con- 
necting device. Another object of the present invention 
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is to provide a manufacturing method for the wiring cir- 
cuit substrate. 

[0050] Moreover, another object of the present 
invention is to provide a wiring circuit substrate without 
deflection of a wiring film on both sides of a substrate in 
a formation area of a hole (through hole) so as to enable 
further lamination of another wiring film, or the like on 
the wiring film, capable of forming a wiring film in a 
minute pattern with a necessary thickness, and a pro- 
duction method for the wiring circuit substrate. 
[0051] The object above can be achieved by the 
features defined in the claims. Particularly, according to 
one aspect of the present invention, there is provided a 
wiring circuit substrate which comprises a metal layer 
for forming conductor circuits, an interlayer-insulating 
layer formed on the metal layer, and protrusions for 
interconductor connection that are selectively formed 
on the metal layer in a state of passing through the inter- 
layer-insulating layer and that are formed of the same 
metal as that for the metal layer. 
[0052] In the present invention, the metal layer for 
forming the conductor circuits and the protrusions are 
formed of the same material. Therefore, a simply struc- 
tured member can be used as a base member that 
allows the metal layer and the protrusions to be formed, 
thereby allowing costs for the material to be reduced. 
The protrusions can be formed by performing half-etch- 
ing for the base member. Also, the above does not 
require a step of removing an interlayer-insulating layer 
(which will be described below), thereby allowing manu- 
facturing time to be reduced, and also allowing reduc- 
tion in the price of the wiring circuit substrate to be 
implemented. 

[0053] According to another aspect of the present 
invention, a wiring circuit substrate comprises a first 
metal layer for forming first conductor circuits, an inter- 
layer-insulating layer formed on the first metal layer, pro- 
trusions for interlayer connection that are selectively 
formed on the metal layer in a state of passing through 
the interlayer-insulating layer and that are formed of the 
same metal as that for the first metal layer, and a sec- 
ond metal layer that is formed on the protrusions and 
the interlayer-insulating layer and that is used for form- 
ing second conductor circuits. 

[0054] According to the invention, a simply struc- 
tured member can be used as a base member that 
allows forming of the metal layer and the protrusions 
that are selectively formed. This allows material costs to 
be reduced, and also, allows manufacturing time to be 
reduced. Accordingly, reduction in the price of the wiring 
circuit substrate can be implemented. 
[0055] According to still another aspect of the 
present invention, a wiring circuit substrate comprises 
an insulating layer having at least one face on which first 
conductors of either a single layer or multiple layers are 
formed and openings for securing paths for electrical 
connection to the first conductor circuits are formed. It 
also comprises an interlayer-insulating layer formed on 



5 



9 



EP 1 093 329 A2 



the one face of the insulating layer in which the open- 
ings are formed, protrusions formed of a conductor- 
forming metal layer in a state of passing through the 
interlayer-insulating layer at positions opposing the 
openings, and second conductor circuits formed on sur- 5 
faces of the protrusions and the interlayer-insulating 
layer. In addition, the protrusions are electrically con- 
nected to the first conductor circuits through the open- 
ings, and also, electrically connects the first conductor 
circuits and the second conductor circuits to each other. 10 
[0056] According to the above, the protrusions elec- 
trically connected to the first conductor circuits via the 
openings are provided. In short, electrical connection 
can be performed through the openings. This allows the 
wiring circuit substrate to be press-overlaid from any is 
one of the face on which the protrusions are formed and 
the face on which the first conductor circuits are formed. 
In this case, the second conductor circuits may be a wir- 
ing circuit substrate. Thereby, a very large number of 
layers of conductor circuits of the wiring circuit substrate 20 
can be formed, thereby allowing the mounting density to 
be increased. 

[0057] In the above, it is preferable that a conduc- 
tive adhesion film be formed on the top of each of the 
protrusions. This improves the reliability of connections 25 
between the protrusions and the conductor circuits. 
[0058] Also, in the above, it is preferable that each 
of the protrusions be formed so as to have a substan- 
tially triangular cross section. For example, with the pro- 
trusions formed of a glass-cloth-containing material that 30 
is normally used, the protrusions effectively and 
securely pass through the interlayer-insulating layer. 
Also, the protrusions are inserted Into the metal layer 
that will be formed, thereby making characteristics of 
connections between the protrusions and the metal 35 
layer to be even more secure. 

[0059] Also in the invention, it is preferable that the 
protrusions be formed in a konide-like shape. In this 
case, the top of each of the protrusions can be arranged 
to be planar, thereby avoiding the probability of making 40 
heights of the protrusions to be inconsistent. In addition, 
according to the protrusions, the distance (thickness) of 
the interlayer-insulating layer can be ensured to be at a 
constant value. 

[0060] Also in the invention, it is preferable that 45 
each of the protrusions be formed in a drum-like shape. 
This allows the plain area of the top of each of the pro- 
trusions to be even larger. According to this, conductive- 
paste processing can be easily performed, and the reli- 
ability of the connection characteristics of the protru- so 
sions can also be improved. Concurrently, effects for 
ensuring the distance (thickness) of the interlayer-insu- 
lating layer to be constant can be obtained even more 
securely. 

[0061] In addition in the invention, it is preferable 55 
that a surface of each of the protrusions be formed in a 
rough pattern. Also in the invention, it is preferable that 
a surface of each of the protrusions be subjected to par- 



ticle-plating. 

[0062] According to the above, since the surface of 
each of the protrusions is rough -patterned and particle- 
plated, connection characteristics between the top 
thereof and the metal layer can be improved. 
[0063] It is preferable that the protrusions be formed 
of a copper material, and the surface thereof be sub- 
jected to electrolytic chromate processing. 
[0064] According to the above, the protrusions are 
formed of a copper material, and the surface thereof be 
subjected to electrolytic chromate processing. Thereby, 
the surface of the metal layer can be prevented from 
being oxidized, thereby allowing the reliability of the 
connection between the protrusions and the metal layer. 
[0065] It is preferable that the protrusions be 
arranged substantially in a plain matrix. In the stage 
before the conductor circuits on the two faces are 
formed by selectively performing etching, whatever is 
the model of the wiring circuit substrate, conductor cir- 
cuits are mass-produced as standard products. There- 
after, the conductor circuits are formed so as to differ 
depending upon the pattern of the model of the wiring 
circuit substrate. This method allows improvement in 
the productivity of other different models of wiring circuit 
substrates. In addition, the masks need not be changed 
depending upon the model, thereby reducing the 
number of the copper-etching operations. Therefore, 
either the different-model small-quantity production or 
the restricted-model mass-production can be handled, 
thereby significantly contributing to the improvement in 
the economy. 

[0066] In addition, it is preferable that the protru- 
sions be formed and arranged so that pressure forces 
exerted when the wiring circuit substrate is stacked are 
uniformed for each of the protrusions. According to this, 
collapsed conditions of the individual protrusions can be 
uniformed, connection characteristics can be uni- 
formed, and the reliability can be improved. 
[0067] It is preferable that the protrusions be 
arranged so as to form a first area where the arrange- 
ment density is high and a second area where the 
arrangement density is low are formed, and dummy pro- 
trusions whose heights are smaller than those of the 
protrusions be formed around the first area. 
[0068] According to the above, the smaller dummy 
protrusions are arranged around high-density arrange- 
ment areas of the individual protrusions in addition to 
the protrusions arranged at a high density. This allows 
reduction in the etching rates in peripheral areas of the 
high-density arrangement areas to be similar to a level 
of the central area. As a result, etching rates of the pro- 
trusions can be uniformed, and also, diameters and 
heights of the individual protrusions can be uniformed. 
[0069] Also, it is preferable that each of the protru- 
sions include dummy protrusions formed as a ring in its 
peripheral portion, and each adjacent couple of the 
dummy protrusions be formed at a spacing from each 
other. According to this, improved effects of the dummy 
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protrusions at etching time can be obtained. 
[0070] Each of the protrusions include dummy pro- 
trusions may be formed as a ring in its peripheral por- 
tion. Also, it is preferable that each adjacent couple of 
the dummy protrusions be formed so as to partially 5 
overlap with each other. According to this, areas where 
the dummy protrusions are formed can be minimized, 
and concurrently, the described effects can be obtained. 
[0071] Also, it is preferable that the protrusions 
include a plurality of dummy protrusions formed around 10 
one of the protrusions. According to this, the uniformity 
of the etching rates can further be improved. 
[0072] It is preferable that the protrusions include a 
plurality of dummy protrusions formed around a plurality 
of the protrusions, and also, the plurality of dummy pro- 75 
trusions be formed outside a forming area of the plural- 
ity of protrusions so as to be apart from each other at a 
predetermined spacing. According to this, etching rates 
for the plurality of protrusions can be uniformed. 
[0073] ft is preferable that the protrusions be formed 20 
to have a plurality of different heights. According to this, 
overlaying can be performed without causing problems 
on faces having different connection mechanisms, such 
as stepped connection faces and faces of copper paste 
and copper patterns. 25 
[0074] It is preferable that the protrusions be formed 
to have a plurality of different diameters. According to 
this, diameters of the protrusions in which a high current 
flows can be increased, and diameters of the protru- 
sions in which a low current flows can be reduced. This 30 
prevents problems such as that voltage drop occurs 
because a high voltage flows in the protrusions having 
small diameters, joule heat is generated, and the protru- 
sions exclusively use unnecessarily excessive areas 
because the protrusions have large diameters while 35 
high current does not flow therein. 
[0075] It is preferable that the second metal layer 
have openings formed in portions corresponding to the 
protrusions, the diameter of each of the openings being 
smaller than that of the top of each of the protrusions. 40 
[0076] According to the above, when the protru- 
sions are connected to the second metal layer, top por- 
tions of the protrusions abut the openings and collapse 
them. Accordingly, strong connections between the pro- 
trusions and the second metal layer can be ensured. 45 
This allows the reliability of the connections to be 
improved. 

[0077] It is preferable that the protrusions include 
spacers formed of the same material as that for the pro- 
trusions and are formed so as to have substantially the so 
same height as the protrusions. According to this, 
heights of the protrusions and the distance (thickness) 
of the interiayer-insulating layer are arranged to be con- 
stant, thereby allowing the impedance-controllability to 
be improved. The spacers may be grounded so as to be 55 
usable as an electrostatic shield. 
[0078] It is preferable that the protrusions include 
identification marks formed of the same material as that 



329 A2 




for the protrusions and are formed so as to have sub- 
stantially the same height as the protrusions. According 
to this, positioning and model identification can be eas- 
ily carried out 

[0079] It is preferable that a plated layer be formed 
around each of the protrusions. Thus, since plating is 
performed before the protrusions are formed, the plat- 
ing can be used as an etching mask. In addition, the 
plating improves the reliability of the connection of the 
protrusions. 

[0080] Also, it is preferable that the conductive 
adhesion film be an anisotropic conductive film. In the 
above, since the anisotropic conductive film may be pro- 
vided between the protrusions and the metal layer con- 
nected thereto, that is, metal particles in the anisotropic 
conductive film, the connection between the protrusions 
and the metal layer can be ensured. 
[0081] It is preferable that the conductive adhesion 
film be formed by coating conductive paste material as 
a surface treatment agent 

[0082] In this case, since the conductive paste 
material is coated, the characteristics of the connec- 
tions between the protrusions and the conductor circuits 
can be further improved. 

[0083] According to still another aspect of the 
present invention, a wiring circuit substrate comprises a 
first metal layer for forming first conductor circuits, an 
etching-barrier layer formed of a metal differing from 
that of the first metal layer on the first metal layer, protru- 
sions for interconductor connection that are made of 
metal and are selectively formed on the etching-barrier 
layer, an interiayer-insulating layer formed on the first 
metal layer in a state of allowing the protrusions to pass 
through, and a second metal layer that is formed on sur- 
faces of the protrusions and the interiayer-insulating 
layer and that is used for forming second conductor cir- 
cuits. 

[0084] According to the above, the protrusions are 
selectively formed on the first metal layer via the inter- 
iayer-insulating layer. In this case, while erosion of the 
first metal layer is prevented according to the etching- 
barrier layer. Therefore, the base member either having 
at least the same height as that of the protrusions or a 
height larger than that of the protrusions can be used to 
obtain the wiring circuit substrate. This reduces portions 
of the base member in which bending, deformation, and 
the like may occur during the manufacture. Also, since 
there is no probability that the dimensions vary and 
positions of the protrusions horizontally deviate, even 
when the protrusions are finely formed to increase the 
arrangement density, there is no probability that defec- 
tive interlayer connections between the upper and lower 
conductor circuits occur because of positional deviation 
of the protrusions. This allows the yield and the reliabil- 
ity to be improved. 

[0085] In addition, the protrusions can be formed of 
metal, for example, a relatively low-priced metal such as 
a copper material. Thereby, compared to the conven- 
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tional cases where the conductive paste formed either 
by filling into the openings or printing is used as the 
upper-lower-conductor-circuit connecting device, the 
wiring circuit substrate can be provided at a lower price. 
[0086] Also, since the protrusions are formed by s 
selectively performing etching for the first metal layer, 
heights thereof can be uniformed. Therefore, there are 
no probabilities that defects in the connections between 
the upper and lower conductor circuits occur because of 
inconsistent heights. In addition, the protrusions and the w 
first metal layer are integrated into one unit, mechanical 
strengths of the protrusions can be higher than in the 
conventional cases. 

[0087] It is preferable that the etching-barrier layer 
be formed so as to have the same width of that of a sec- 15 
tion of the protrusions. When etching is performed for 
the first metal layer, although the etching-barrier layer 
functions as an etching barrier, the etching is performed 
in a later step by using the protrusions as masks. 
Thereby, the interlayer-insulating layer formed on the 20 
first metal layer can be formed in a good condition. 
[0088] It is preferable that the etching-barrier layer 
be formed in an area extending to reach reverse faces 
of the protrusions and the interlayer-insulating layer. 
According to this, the wiring circuit substrate that does 25 
not require a step of etching for the etching-barrier layer 
can be provided. In addition, the function as an etching- 
barrier layer can be achieved. 

[0089] In addition, it is preferable that a plated layer 
be formed so as to cover around the protrusions and the 30 
etching-barrier layer. According to this, even in a wiring 
circuit substrate, the plating can be used as an etching 
mask, and also, the reliability of the connection of the 
protrusions can be secured. 

[0090] According to still another aspect of the 35 
present invention, a wiring circuit substrate comprises a 
first wiring circuit substrate, a second wiring circuit sub- 
strate, and a third wiring circuit substrate. The first wir- 
ing circuit substrate is formed by comprising a base 
plate made of insulating resin, a plurality of first metal 40 
layers that is formed on an upper surface of the base 
plate and that are formed of first wiring circuits, a plural- 
ity of second metal layers that is formed on the lower 
surface of the base plate and that is formed of second 
wiring circuits, and through-holes that are formed so as 45 
to pass through the base plate and that electrically con- 
nect the first wiring circuits on the upper surface and the 
second wiring circuits on the lower surface to each 
other. The second wiring circuit substrate Is formed on 
the upper surface of the base plate by comprising a first so 
interlayer-insulating layer formed on surfaces of the 
base plate and the first metal layer, and a plurality of first 
protrusions for connecting upper and lower conductors 
to each other that is selectively formed in a length so as 
to reach the first metal layer and the through-holes in a 55 
state of passing through the first interlayer-insulating 
layer. The third wiring circuit substrate is formed on the 
lower surface of the base plate by comprising a second 



interlayer-insulating layer formed on surfaces of the 
base plate and the second metal layer, and a plurality of 
second protrusions for connecting upper and lower con- 
ductors to each other that is selectively formed in a 
length so as to reach the second metal layer and the 
through-holes in a state of passing through the second 
interlayer-insulating layer. The second wiring circuit 
substrate and the third wiring circuit substrate are 
stacked in a state where the edges of the first protru- 
sions and the second protrusions are connected to the 
first wiring circuits and the second wiring circuits. Con- 
ductive paste is filled into the through-holes, and the 
second wiring circuit substrate and the third wiring cir- 
cuit substrate are thereby electrically connected to each 
other. 

[0091] According to the above aspect of the inven- 
tion, the through-holes are formed on the base member 
to electrically connect the first and second metal layers 
to each other. The first and second protrusions are pro- 
vided on the second and third wiring circuit substrate, 
respectively. The first and second interlayer-insulating 
layers are formed on faces of the second and third wir- 
ing circuit substrate on which the first and second pro- 
trusions are formed in a state of allowing the first and 
second protrusions to pass through. 
[0092] In a state where the edges of the first protru- 
sions are connected to the first wiring circuits formed of 
the first metal layer and the edges of second protrusions 
are connected to the second wiring circuits made of the 
second metal layer, the second and third wiring circuit 
substrates are stacked with the first wiring circuit sub- 
strate being arranged therebetween, and the wiring cir- 
cuit substrate is thereby configured. According to the 
above, high integration is can be implemented, and in 
addition, improvement can be implemented for charac- 
teristics of the electric connection between the circuit 
substrates and the reliability of the connection. 
[0093] According to still another aspect of the 
present invention, a wiring circuit substrate comprises a 
first metal layer for forming first conductor circuits; pro- 
trusions for interiayer connection that are selectively 
formed on the first metal layer and that are formed of the 
same metal as that for the first metal layer; an interlayer- 
insulating layer formed on a face of the first metal layer, 
on which the protrusions are formed, in a state of allow- 
ing the protrusions to pass through; a second metal 
layer that is formed on the protrusions and the inter- 
layer-insulating layer and that is used for forming sec- 
ond conductor circuits; and a third metal layer arranged 
between the second metal layer and the protrusions. 
[0094] According to the above aspect of the present 
invention, since the third metal layer is provided 
between the protrusions and the second metal layer, the 
reliability of electric connection characteristics of the 
protrusions is improved. 

[0095] It is preferable that the second metal layer 
comprise openings that are formed on portions corre- 
sponding to the protrusions, each of the openings hav- 
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ing a diameter larger than the diameter of each of the 
protrusions. 

[0096] According to this, the top of each of the pro- 
trusions of the second metal layer is deeply inserted in 
a solder layer, a conductive-paste layer, or a noble- 
metal film that is filled in the opening, thereby further 
improving characteristics of the connections therebe- 
tween. 

[0097] Also, it is preferable that the third metal layer 
be formed of one of a solder layer, a conductive-paste 
layer, and a noble-metal film. According to this, the sec- 
ond metal layer and the protrusions can be connected 
via one of the layers and the film, thereby allowing elec- 
tric connection characteristics therebetween to be 
improved. 

[0098] According to still another aspect of the 
present invention, a wiring circuit substrate comprises a 
metal layer for forming wiring circuits, an interlayer-insu- 
lating layer formed on the metal layer, protrusions for 
interconductor connection that are formed on the inter- 
layer-insulating layer in a state of passing through the 
interlayer-insulating layer, and either conductor circuits 
differing from the conductor circuits or a circuit substrate 
that is formed on the protrusions and the interlayer-insu- 
lating layer. The interlayer-insulating layer is formed of 
an anisotropic conductive film. 

[0099] In the above, an anisotropic conductive film 
is used as an interlayer-insulating layer. In this case, 
even with the interlayer-insulating layer being arranged 
between the protrusions and the metal layer, the area 
therebetween is allowed to become conductive; that is, 
the protrusions and the metal layer can securely be 
electrically connected to each other. 
[01 00] It is preferable that an anisotropic conductive 
film be formed either between the protrusions and the 
aforementioned different conductor circuits or between 
the protrusions and the circuit substrate. Thereby, the 
protrusions and the different conductor circuits can be 
securely connected to each other via metal particles in 
the anisotropic conductive film. 

[0101] According to still another aspect of the 
present invention, a wiring circuit substrate comprises 
at least two first wiring circuit substrates and a second 
wiring circuit substrate provided between at least two 
units of the first wiring circuit substrates. Each of the first 
wiring circuit substrates comprises an insulating layer 
having at least one face on which first conductors of 
either a single layer or multiple layers are formed and 
openings for securing paths for electrical connection to 
the first conductor circuits are formed, an interlayer- 
insulating layer formed on the one face of the insulating 
layer in which the openings are formed, and protrusions 
formed of a conductor-forming metal layer in a state of 
passing through the interlayer-insulating layer at posi- 
tions opposing the openings and are electrically con- 
nected to the first conductor circuits through the 
openings. The first wiring circuit substrates are stacked 
such that faces on each of which the protrusions and 



the interlayer-insulating layer are formed inwardly 
expose via the second wiring circuit substrate and are 
pressed. Thereby, the first wiring circuit substrates and 
the second wiring circuit substrate are integrated into 
5 one unit 

[0102] According to the invention, the protrusions 
electrically connected to the first conductor circuits via 
the openings are provided. The two wiring circuit sub- 
strates each having the interlayer-insulating layer are 

io stacked such that faces on each of which the protru- 
sions and the interlayer-insulating layer are formed 
inwardly expose. In this case, the two first wiring circuit 
substrates may be stacked either directly or via the wir- 
ing circuit substrate and are pressed. Thereby, the wir- 

15 ing circuit substrates are integrated into one unit. 
According to this configuration, the number of layers of 
conductor circuits of the wiring circuit substrate can be 
significantly increased, and mounting density can 
thereby be increased. 

20 [01 03] In the above, it is also preferable that the wir- 
ing circuit substrate further comprise LSI chips individu- 
ally overlaid on the first wiring circuit substrates. In 
addition, it is preferable that the wiring circuit substrate 
further comprise packages individually overlaid on the 

25 first wiring circuit substrates. 

[0104] According to the Invention, with either the 
LSI chips or the packages, the wiring circuit substrate 
having either the LSI chips or the packaged that are 
mounted at high density can be obtained. This also 

30 allows miniaturization to be implemented for the wiring 
circuit substrate. 

[0105] According to still another aspect of the 
present invention, a wiring circuit substrate comprises a 
first wiring circuit substrate, a second wiring circuit sub- 
35 strate stacked on the first wiring circuit substrate, and a 
third wiring circuit substrate stacked on the second wir- 
ing circuit substrate. 

[01 06] In this case, it is preferable that the individual 
first to third wiring circuit substrates have the aforemen- 
40 tioned various types of the wiring circuit substrates. 
Thereby, the wiring circuit substrate that meets require- 
ments for even higher density and even higher integra- 
tion can be provided. 

[0107] In addition, the present invention defines an 
45 electronic apparatus including one of the wiring circuit 
substrate as mentioned above. This allows the provision 
of the wiring circuit substrate of the present invention for 
use in the high-integration and high-density electronic 
apparatus. 

so [0108] According to still another aspect of the 
present invention, a manufacturing method for a wiring 
circuit substrate comprises a step of forming an etching- 
barrier layer on a first metal layer that will be formed to 
be first conductor circuits, and forming a second metal 

55 layer, which is used to form protrusions, on the etching- 
barrier layer, the etching-barrier layer being formed of a 
metal differing from that of the first metal layer; a step of 
forming the protrusions by selectively performing etch- 
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ing for the second metal layer by using etchant that 
does not etch at least the etching-barrier layer; a step of 
removing the etching-barrier layer by using the protru- 
sions as masks and by using etchant that does not etch 
the first metal layer; a step of forming an interlayer-insu- 
lating layer on a face of the first metal layer on which the 
protrusions are formed; and a step of forming a third 
metal layer, which will be formed to be second conduc- 
tor circuits, on the interlayer-insulating layer and the pro- 
trusions. 

[0109] According to the above aspect, etching is 
selectively performed for the second metal layer for 
forming the protrusions by using etchant that does not 
etch the etching-barrier layer. Thereby, the protrusions 
can be forming, and only the etching-barrier layer can 
be removed by using etchant and by using the protru- 
sions as masks. The protrusions connect the first and 
second conductor circuits to each other. Thus, the 
aforementioned wiring circuit substrate can be 
obtained. 

[0110] According to still another aspect of the 
present invention, a manufacturing method for a wiring 
circuit substrate comprises a step of forming an etching- 
barrier layer on a first metal layer that will be formed to 
be first conductor circuits, and forming a second metal 
layer, which is used to form protrusions, on the etching- 
barrier layer, the etching-barrier layer being formed of a 
metal differing from that of the first metal layer; a step of 
forming the protrusions by selectively performing etch- 
ing for the second metal layer by using etchant that 
does not etch at least the etching-barrier layer; a step of 
forming an interlayer-insulating layer on a face of the 
first metal layer on which the protrusions are formed; a 
step of forming a third metal layer, which will be formed 
to be second conductor circuits, on the interlayer-insu- 
lating layer and the protrusions; and a step of removing 
the first metal layer and the etching-barrier layer by per- 
forming selective etching using an etching mask layer 
as a mask. 

[0111] According to the invention, selective etching 
by using the protrusions as masks is not performed for 
the etching-barrier layer. Specifically, the etching is per- 
formed for the etching-barrier layer together with the 
first metal layer for which selective etching is performed. 
This avoids a step that is carried out only to remove 
unnecessary portions of the etching-barrier layer, 
thereby allowing the manufacturing steps to be reduced. 
[01 1 2] Also in the invention, the step of forming the 
protrusions may include a step of using a fourth metal 
layer as an etching mask. It is preferable that the manu- 
facturing method further comprise a step of allowing the 
fourth metal layer to remain and covering faces of the 
protrusions by using the fourth metal layer. 
[0113] According to above, when etching is selec- 
tively performed for a layer made of a base metal to form 
the protrusions, the fourth metal layer is used as an 
etching mask. Even after the protrusions is formed, the 
fourth metal layer is allowed to remain, and the fourth 



metal layer is used to cover all the surfaces of the pro- 
trusions. In this case, without performing a difficult oper- 
ation of coating conductive paste on the top of each of 
the protrusions, the fourth metal layer used as the etch- 

5 ing mask can be used as a means for improving charac- 
teristics of the connection between the individual 
protrusions and the second metal layer. 
[0114] According to still another aspect of the 
present invention, a manufacturing method for a wiring 
w circuit substrate comprises a step of forming an etching- 
barrier layer on a first metal layer that wiii be formed to 
be first conductor circuits, and forming a second metal 
layer, which is used to form protrusions, on the etching- 
barrier layer, the etching-barrier layer being formed of a 

15 metal differing from that of the first metal layer; a step of 
forming the protrusions by selectively performing etch- 
ing for the second metal layer by using etchant that 
does not etch at least the etching-barrier layer; a step of 
removing the etching-barrier layer by using the protru- 

20 sions as masks and by using etchant that does not etch 
the first metal layer; forming an interlayer-insulating 
layer on a face of the first metal layer on which the pro- 
trusions are formed and forming a multilayer body; a 
step of forming a third metal layer, which will be formed 

25 to be second conductor circuits, on the interlayer-insu- 
lating layer and the protrusions; a step of overlaying 
individual metal foils on the third metal layer and the first 
metal layer of the wiring circuit substrate and performing 
pressing-heating processing therefor; and a step of 

30 selectively performing for the third metal layer and the 
metal foils and thereby forming the second conductor 
circuits, and also, selectively performing etching for the 
first metal layer and the metal foils and thereby forming 
the first conductor circuits, thereby forming the wiring 

35 circuit substrate. 

[0115] According to the present invention, the wir- 
ing circuit substrate and metal foils are overlaid, and 
etching is selectively performed for both the first metal 
layer and the metal foils at the same time. This allows 

40 the provision of the wiring circuit substrate in which the 
first and second conductor circuits interiayer-insulated 
by the interlayer-insulating layer are provided on two 
faces, and the first and second conductor circuits are 
electrically connected to each other via the protrusions 

45 that pass through the interlayer-insulating layers. 

[01 1 6] Also, the manufacturing method may further 
comprise a step of stacking at least two units of the mul- 
tilayer bodies on two faces of the wiring circuit sub- 
strate, on which the first conductor circuits and the 

so second conductor circuits are formed, so as to be as a 
sandwich in a state where one face of each of the multi- 
layer bodies faces inward, and performing press- 
ing/heating processing therefor, thereby making an 
integral unit; and a step of selectively performing etch- 

55 ing for two conductor-forming metal layers positioned on 
two faces of the integral unit, thereby forming conductor 
circuits on the two faces. 

[01 17] According to the above, at least two units of 
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the multilayer body are overlaid on two faces of the wir- 
ing circuit substrate and are press-heated, and they are 
thereby integrated into one unit. Then, etching is selec- 
tively performed for the metal layers existing on two 
faces of the integral unit, thereby forming the conductor 5 
circuits on two faces thereof. Accordingly, the wiring cir- 
cuit substrate having conductor circuits of four layers 
can be obtained. 

[0118] According to still another aspect of the 
present invention, a manufacturing method for a wiring 10 
circuit substrate comprises a step of forming an insulat- 
ing layer including openings on at least one face of con- 
ductor circuits of either a single layer or multiple layers; 
a step of forming protrusions that are formed of a con- 
ductor-circuit-forming metal layer at positions opposing 15 
the openings and are electrically connected to the con- 
ductor circuits through the openings; a step of forming 
at least two wiring circuit substrates having an inter- 
layer-insulating layer formed on the side of the insulat- 
ing layer where the protrusions are formed; a step of 20 
stacking and pressing at least two units of the wiring cir- 
cuit substrates directly or via another wiring circuit sub- 
strate in a state where the sides where the protrusions 
and the interlayer-insulating layer are formed face 
inward, thereby making them into an integral unit. 25 
[0119] According to the above, there is provided a 
base metal via the insulating layer having the openings 
in one main face of the conductor circuits of either a sin- 
gle layer or multiple layers. Also, there are provided the 
protrusions electrically connected to the conductor cir- 30 
cuits through the openings. The two wiring circuit sub- 
strates having the interlayer-insulating layer formed on 
the side of the insulating layer where the protrusions are 
formed are stacked directly or via another wiring circuit 
substrate in a state where the sides where the protru- 35 
sions and the interlayer-insulating layer are formed face 
inward, thereby making them into an integral unit 
Thereby, the number of the layers of the conductor cir- 
cuits of the wiring circuit substrate can be significantly 
increased, and the mounting density can therefore be 40 
increased. 

[0120] According to still another aspect of the 
present invention, a manufacturing method for a wiring 
circuit substrate comprises a step of preparing a first 
metal layer used for forming first conductor circuits and 45 
selectively forming mask films on one face of the first 
metal layer; a step of performing half-etching for the first 
metal layer by using the mask films as masks, thereby 
selectively forming protrusions on the one face of the 
first metal layer; a step of forming an interlayer-insulat- so 
ing layer on the first interlayer-insulating layer in a state 
of allowing the protrusions to pass through; a step of 
overlaying a second metal layer, which will be formed to 
be second conductor circuits, on the protrusions and the 
interlayer-insulating layer; and a step of selectively pat- 55 
terning the first metal layer and the second metal layer 
at one time or different times, thereby forming the first 
conductor circuits and the second conductor circuits. 



[0121] According to the invention, mask films are 
selectively formed on one face of the first metal layer 
that is used as a base member, and half -etching is per- 
formed for the first metal layer by using the mask films 
as masks. Subsequently, the metal layer to be formed to 
be the conductor circuits and the protrusions are 
formed. Then, the two metal layers are formed via the 
interlayer-insulating layer on the surface of the first 
metal layer (which will be formed to be the first conduc- 
tor circuits) on which the protrusions are formed. Subse- 
quently, the first and second metal layers formed on two 
surfaces of the interlayer-insulating layer are selectively 
patterned at one time or different times, thereby forming 
wiring films. Thereby, the wiring circuit substrate can be 
obtained. 

[0122] It is preferable that the manufacturing 
method further comprise a step of forming an aniso- 
tropic conductive film on the top of each of the protru- 
sions before overlaying the second metal layer. The 
anisotropic conductive film improves electrical-connec- 
tion characteristics between the second metal layer and 
the protrusions. 

[0123] It is also preferable that the manufacturing 
method further comprise a step of performing spray- 
etching for the top of each of the protrusions after form- 
ing the protrusions. This allows the surfaces of each of 
the protrusions to have a rough pattern. 
[0124] It is preferable that the step of forming the 
protrusions include a step of using resist masks each 
having a diameter smaller than a diameter of each of 
the protrusions required to be formed, thereby perform- 
ing half-etching. This allows spear-like protrusions to be 
formed. 

[0125] Also, it is preferable that the step of forming 
the protrusions include a step of removing the masks 
after forming the protrusions by performing the half- 
etching, and a step of performing half-etching again. 
This allows spear-like protrusions to be formed. 
[0126] Also, it is preferable that said manufacturing 
further comprise a step of removing unnecessary 
pieces of the protrusions by performing over-etching 
before performing patterning for the firs conductor cir- 
cuits and the second conductor circuits. This allows the 
protrusions to be arranged and arrayed as desired. This 
is effective when the protrusions are formed in an 
arrangement from a state of a matrix-like arrangement 
so as to receive uniformed pressure. 
[0127] According to still another aspect of the 
present invention, a manufacturing method for a wiring 
circuit substrate comprises a step of forming a plurality 
of first metal layers formed of first wiring circuits on an 
upper surface of a base plate made of insulating resin, 
and forming a plurality of second metal layers formed of 
second wiring circuits on a lower surface of the base 
plate. The manufacturing method also comprises a step 
of forming first protrusions and a first interlayer-insulat- 
ing layer in a length so as to reach the first metal layer in 
a preliminarily arranged state where the first protrusions 
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pass through the first interlayer-insulating layer, and 
forming second protrusions and a second interlayer- 
insulating layer in a length so as to reach the second 
metal layer in a preliminarily arranged state where the 
second protrusions pass through the second intertayer- 5 
insulating layer. The manufacturing method also com- 
prises a step of filling conductive paste, which electri- 
cally connects the first wiring circuits on the upper 
surface and the second wiring circuits on the lower sur- 
face to each other, into through-holes formed so as to 10 
pass through the base plate. In addition, the manufac- 
turing method comprises a method of overlaying the 
first interlayer-insulating layer on surfaces of the base 
plate and the first metal layer (that is, on the upper sur- 
face of the base plate), and connecting the first protru- 15 
sions to the first metal layer; and overlaying the second 
interlayer-insulating layer on surfaces of the base plate 
and the second metal layer (that is, on the lower surface 
of the base plate), and connecting the second protru- 
sions to the second metal layer. The step of connection 20 
to the first metal layer includes a step of allowing the first 
protrusions to abut openings formed in the first metal 
layer to have a diameter smaller than that of the top of 
each of the first protrusions. Also, the step of connection 
to the second metal layer includes a step of allowing the 2 s 
second protrusions to abut openings formed in the sec- 
ond metal layer to have a diameter smaller than that of 
the top of each of the second protrusions. 
[0128] According to the invention, when the first 
and second protrusions are connected to the first and 30 
second metal layers, the top of the first and second pro- 
trusions abut each of the openings and collapses it. This 
further increases the strengths of connections between 
the first and second protrusions and the first and sec- 
ond metal layers, thereby allowing the reliability of the 35 
connections. 

[0129] According to still another aspect of the 
present invention, a manufacturing method for a wiring 
circuit substrate comprises a step of arranging many 
protrusions, which are formed of metal for interconduc- 40 
tor connection, on a surface of a first metal layer; a step 
of providing an interlayer-insulating layer on the surface 
of the first metal layer in a state of allowing the protru- 
sions to pass through; a step of forming a second metal 
layer on surfaces of the interlayer-insulating layer and 45 
the protrusions, the second metal layer being formed of 
a metal differing from that of the first metal layer; and a 
step of forming spacers using the same material as that 
for the protrusions so as to have substantially the same 
heights as the protrusions at the same step of forming so 
the protrusions. 

[0130] According to the above, the spacers are 
formed in the same step as that of forming the protru- 
sions. Therefore, without increasing the number of 
steps, by the provision of the spacers, the wiring circuit 55 
substrate can be formed that allows spacings to be 
secured between the spacers and the metal layers. 
[0131] According to still another aspect of the 
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present invention, a manufacturing method for a wiring 
circuit substrate, comprises a step of arranging many 
protrusions, which are formed of metal for interconduc- 
tor connection, on a surface of a first metal layer; a step 
of providing an interlayer-insulating layer on the surface 
of the first metal layer in a state of allowing the protru- 
sions to pass through; forming a second metal layer on 
surfaces of the interlayer-insulating layer and the protru- 
sions, the second metal layer being formed of a metal 
differing from that of the first metal layer; and a step of 
forming identification marks using the same material as 
that for the protrusions so as to have substantially the 
same heights as the protrusions at the same step of 
forming the protrusions. 

[0132] According to the above, the identification 
marks can be formed in the same step as that of forming 
the protrusions. Therefore, without increasing the 
number of steps, the wiring circuit substrate having the 
identification marks can be obtained. 
[0133] According to still another aspect of the 
present invention, a manufacturing method for a wiring 
circuit substrate, comprises a step of forming a plurality 
of first metal layers formed of first wiring circuits on an 
upper surface of a base plate made of insulating resin, 
and forming a plurality of second metal layers formed of 
second wiring circuits on a lower surface of the base 
plate. The manufacturing method also comprises a step 
of forming first protrusions and a first interlayer-insulat- 
ing layer in a length so as to reach the first metal layer in 
a preliminarily arranged state where the first protrusions 
pass through the first interlayer-insulating layer, and 
forming second protrusions and a second interlayer- 
insulating layer in a length so as to reach the second 
metal layer in a preliminarily arranged state where the 
second protrusions pass through the second interlayer- 
insulating layer. Also, the manufacturing method com- 
prises a step of overlaying the first interlayer-insulating 
layer on surfaces of the base plate and the first metal 
layer (that is, on the upper surface of the base plate), 
and connecting the first protrusions to the first metal 
layer; and a step of overlaying the second interlayer- 
insulating layer on surfaces of the base plate and the 
second metal layer (that is, on the lower surface of the 
base plate), and connecting the second protrusions to 
the second metal layer. The manufacturing method also 
comprises a step of forming a third metal layer, which is 
formed of either conductive paste or a noble metal, on 
surfaces of the first metal layer and the second metal 
layer before the aforementioned connection is per- 
formed. 

[0134] According to the invention, the first and sec- 
ond wiring circuits can be assembled with the base 
plate being arranged therebetween. In the assembly, 
since the individual first and second protrusions are 
connected to each other via the third metal layer (one of 
conductive paste and a noble-metal film), electric con- 
nection characteristics therebetween can be in a suita- 
ble condition. 
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[0135] Also, it is preferable that the manufacturing 
method further comprise a step of removing partial 
areas of the third metal layer that protrude from surfaces 
of the first metal layer and the second metal layer by pol- 
ishing the surfaces of the first metal layer and the sec- 5 
ond metal layer after the third metal layer is formed. 
According to this, the third metal layer can be formed 
only in, for example, the openings in the first and second 
metal layers. 

[0136] According to still another aspect of the w 
present invention, a manufacturing method for a wiring 
circuit substrate, comprises a step of selectively forming 
protrusions for interconductor connection on a first 
metal layer, the protrusions being formed of the same 
material as that for the first metal layer; a step of forming 15 
an interiayer-insulating layer on a surface of the first 
metal layer on which the protrusions are formed; and a 
step of forming a second metal layer, which is formed to 
be second conductor circuits, on the interiayer-insulat- 
ing layer and the protrusions. Also, the manufacturing 20 
method comprises a step of forming one of a solder 
layer, a conductive-paste layer, and a noble-metal film 
between the protrusions and the second metal layer so 
as to correspond to the protrusions; and a step of stack- 
ing the wiring circuit substrate by connecting the protru- 25 
sions to one of the solder layer, conductive-paste layer, 
and the noble-metal film. 

[0137] According to the invention, before the sec- 
ond metal layer is formed, one of the solder layer, the 
conductive-paste layer, and the noble-metal layer is 30 
formed so as to be overlaid on surfaces of the protru- 
sions. According to this arrangement, high integration is 
achieved in the assembly, and concurrently, the wiring 
circuit substrate improving electric connection charac- 
teristics between the circuit substrates and the reliability 35 
of connections can be obtained. 
[0138] According to still another aspect of the 
present invention, a manufacturing method for a wiring 
circuit substrate comprises a step of selectively forming 
protrusions for interconductor connection on a first 40 
metal layer, the protrusions being formed of the same 
material as that for the first metal layer. The manufactur- 
ing method also comprises a step of forming an inter- 
layer-insulating layer on a surface of the first metal layer 
on which the protrusions are formed; and a step of form-. 45 
ing a second metal layer, which is formed to be second 
conductor circuits, on the interiayer-insulating layer and 
the protrusions. In addition, the manufacturing method 
comprises a step of printing one of a solder layer, a con- 
ductive-paste layer, and a noble-metal film between the 50 
protrusions and the second metal layer so as to corre- 
spond to the protrusions; and a step of stacking the wir- 
ing circuit substrate by connecting the protrusions to 
one of the solder layer, conductive-paste layer, and the 
noble-metal film. The step of stacking the wiring circuit 55 
substrate includes a step of forming the configuration 
wherein each of the protrusions passes through the 
interiayer-insulating layer, and one of the solder layer, 
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the conductive-paste layer, and the noble-metal film is 
connected to the protrusions. 

[0139] According to the invention, the second metal 
layer that will be formed to be the second conductor cir- 
cuits differing from the first conductor circuits are 
formed on the side where the protrusions are formed. 
Then, corresponding to the protrusions, a member on 
which one of the solder layer, the conductive-paste 
layer, and the noble-metal layer is overlaid is provided. 
Thereby, the wiring circuit substrate can be obtained. 
[0140] Another aspect of the present invention 
includes a base member, and a laminating sheet to be 
laminated on one or both surfaces of the base member. 
The base member has an insulating layer and metal wir- 
ing layers formed on both surfaces of the insulating 
layer. Furthermore, the base member has one or a plu- 
rality of through holes formed through the metal wiring 
layers and the insulating layer. Moreover, the base 
member has one or a plurality of conductive members 
formed so as to fill the one or the plurality of the through 
holes. The laminating sheet has a wiring layer, and one 
or a plurality of protrusion parts formed, projecting from 
the wiring layer at a position facing to the one or the plu- 
rality of the through holes. Furthermore, the laminating 
sheet is laminated in the state with the one or the plural- 
ity of the protrusion parts and the one or the plurality of 
the conductive materials connected. 
[0141] In the present invention, the laminating 
sheet is formed on one or both surfaces of the base 
member. At the time, since the protrusion part is con- 
nected so as to cut into the conductive material, the wir- 
ing layer comprising the laminating sheet cannot be 
deflected also in the vicinity of the through hole. There- 
fore, the film thickness can be evened at a necessary 
thickness, and thus minute wiring can be enabled. 
[0142] Moreover, since the protrusion part and the 
conductive material are connected directly, the adhe- 
sion property can be strengthened, and thus the reliabil- 
ity of the interlayer connection can be improved. 
Furthermore, unlike the conventional example, the wir- 
ing layer needs not be formed by an electroless plating 
and a subsequent electrolytic plating of a copper film. 
[01 43] Still another aspect of the present invention 
includes a base member, a first laminating sheet to be 
laminated on one or both surfaces of the base member, 
and a second laminating sheet to be laminated outside 
the first laminating sheet. The base member has an 
insulating layer and metal wiring layers formed on both 
surfaces of the insulating layer. Furthermore, the base 
member has one or a plurality of through holes formed 
through the metal wiring layers and the insulating layer. 
Moreover, the base member has one or a plurality of 
conductive members formed so as to fill the one or the 
plurality of the through holes. The first laminating sheet 
has a wiring layer, and one or a plurality of protrusion 
parts formed, projecting from the wiring layer at a posi- 
tion facing to the one or the plurality of the through 
holes. Furthermore, the first laminating sheet is lami- 
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nated In the state with the one or the plurality of the pro- 
trusion parts and the one or the plurality of the 
conductive materials connected. 
[0144] According to the present invention, since the 
second laminating sheet is further laminated, a multi- s 
layer structure of the wiring substrate can be provided 
by a relatively simple process. 
[0145] Still another aspect of the present invention 
has a base member including metal wiring layers 
formed on both surfaces of an insulating layer, and one 10 
or a plurality of through holes formed through the metal 
wiring layers and the insulating layer. A step of filling the 
one or the plurality of the through holes of the base 
member with the one or the plurality of the conductive 
materials is included Furthermore, a laminating sheet is 
including one or a plurality of protrusion parts formed, 
projecting from the metal layer at a position facing to the 
metal layer and the one or the plurality of the through 
holes is provided. A step of laminating the laminating 
sheet on one or both surfaces of the base member in 20 
the state with the one or the plurality of the protrusion 
parts and the one or the plurality of the conductive 
materials connected is included. Moreover, a step of 
forming a wiring layer by patterning the metal layer of 
the laminating sheet is provided. 25 
[0146] Furthermore, still another aspect of the 
present invention has a base member including metal 
wiring layers formed on both surfaces of an insulating 
layer, and one or a plurality of through holes formed 
through the metal wiring layers and the insulating layer. 30 
A step of filling the one or the plurality of the through 
holes of the base member with the one or the plurality of 
the conductive materials is included. Furthermore, a 
laminating sheet including one or a plurality of protru- 
sion parts formed, projecting from the wiring layer at a 35 
position facing to the wiring layer and the one or the plu- 
rality of the through holes is provided. A step of laminat- 
ing the laminating sheet on one or both surfaces of the 
base member in the state with the one or the plurality of 
the protrusion parts and the one or the plurality of the 40 
conductive materials connected is included. Moreover, 
a step of further forming one or a plurality of laminating 
sheets substantially same as the laminating sheet on 
the surface of the laminating sheet is included. 
[0147] According to the present invention, a multi- 45 
layer structure of the wiring substrate can be provided 
by a relatively simple process of preparing a base mem- 
ber and a laminating sheet, selective etching necessary 
for forming a wiring layer, and laminating the laminating 
sheet and the base member. so 
[0148] Moreover, by increasing the number of the 
laminating sheets to be laminated, a multi-layer struc- 
ture of the wiring circuit substrate can easily be 
achieved so that a further high integration of the wiring 
circuit substrate can be realized. 55 
[0149] The invention is described in more detail in 
connection with the drawings, in which: 



FIG. 1 A is cross-sectional views showing example 
manufacturing steps for an example wiring circuit 
substrate according to the present invention; 
FIGS. 1B to 1G are cross-sectional views showing 
example manufacturing steps for an example wiring 
circuit substrate according to the present invention; 
FIGS. 2A to 2D are cross-sectional views showing 
example manufacturing steps for an example 
according to a first embodiment; 
FIGS. 3A to 3F are cross-sectional views showing 
example manufacturing steps for an example wiring 
circuit substrate according to the present invention; 
FIGS. 4A to 4C are cross-sectional views showing 
example manufacturing steps for an example wiring 
circuit substrate according to the present invention; 
FIGS. 5A to 5G are cross-sectional views showing 
example manufacturing steps for an example wiring 
circuit substrate according to the present invention; 
FIGS. 6A and 6B are cross -sectional views showing 
example manufacturing steps for an example 
according to a fifth embodiment; 
FIGS. 7A to 7H are cross-sectional views showing 
example manufacturing steps for an example wiring 
circuit substrate according to the present invention; 
FIGS. 8A to 8C are cross-sectional views showing 
example manufacturing steps for an example wiring 
circuit substrate according to the present invention; 
FIGS. 9A to 9E are cross-sectional views showing 
example manufacturing steps for an example wiring 
circuit substrate according to the present invention; 
FIGS. 10A and 10B are cross-sectional views indi- 
vidually showing different example protrusions of 
an example wiring circuit substrate according to the 
present invention; 

FIG. 11 is a perspective view of a main portion of an 
embodiment wherein protrusions of a wiring circuit 
substrate of the present invention are arranged at 
individual cross sections in a matrix; 
FIG. 12 is a perspective view of an embodiment of 
an arrangement wherein each protrusion receives a 
uniformed pressure exerted when an example wir- 
ing circuit substrate of the present invention is 
stacked; 

FIG. 13 is a cross-sectional view an embodiment 
wherein dummy protrusions are provided to uniform 
etching rates in order to uniform heights and diam- 
eters of protrusions for connecting upper and lower 
conductors of an example wiring circuit substrate 
according to the present invention; 
FIGS. 14A to 14D are plan views of individual 
embodiments wherein dummy protrusions are pro- 
vided; 

FIG. 15 is a cross-sectional view of an embodiment 
wherein protrusions individually having different 
heights of an example wiring circuit substrate of the 
present invention are arranged so as to correspond 
to a stepped connection face; 
FIG. 16A is a perspective view of an embodiment 
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wherein spacers that are formed of the same mate- 
rial as the protrusions of an example wiring circuit 
substrate of the present invention and that have the 
same heights as those thereof; 
FIG. 16B is a cross-sectional view of an embodi- s 
ment wherein spacers that are formed of the same 
material as the protrusions of an example wiring cir- 
cuit substrate of the present invention and that have 
the same heights as those thereof; 
FIG. 1 7 is a cross-sectional view of an embodiment w 
of protrusions of an example wiring circuit substrate 
of the present invention, wherein protrusions having 
different diameters are arranged; 
FIG. 1 8 A is a perspective view of an embodiment of 
the present invention, wherein identification marks 75 
formed of the same material as that of protrusions 
are provided; 

FIG. 18B is a plan view of an example the identifica- 
tion mark in FIG. 18A; 

FIG. 18C is a plan view of another example of the 20 
identification mark in FIG. 18A; 
FIGS. 19A to 19D are cross-sectional views show- 
ing example manufacturing steps for an example 
wiring circuit substrate of the present invention; 
FIG. 20A is a cross-sectional view of an example 25 
configuration wherein an opening having a diame- 
ter larger than that of the top of each of protrusions 
is formed in a portion corresponding to the protru- 
sion of a conductor circuit; 

FIG. 20B is a plan view showing the shape of a por- 30 
tion to which a protrusion of a conductor circuit is 
connected; 

FIG. 20C is a cross-sectional view showing an 
example state wherein, after one of a conductive- 
paste layer, a solder layer, and a noble-metal layer 35 
is formed, the surface is polished to remove a por- 
tion of the layer on a conductor circuit, thereby 
allowing the conductive paste, the solder, or the 
noble metal to remain only in an opening; 
FIGS. 21 A to 20C are cross-sectional views of 40 
example manufacturing steps of an example wiring 
circuit substrate according to the present invention; 
FIG. 22 is a cross-sectional view of an embodiment 
using an anisotropic conductive film as an inter- 
layer-insulating layer of an example wiring circuit 45 
substrate according to the present invention; 
FIGS. 23A to 23C are cross-sectional views of 
example wiring circuit substrates of the present 
invention that are to be stacked and/or that are 
stacked; 50 
FIGS. 24 A to 24C are cross-sectional views of 
example wiring circuit substrates of the present 
invention that are to be stacked and/or that are 
stacked; 

FIGS. 25A to 25C are cross-sectional views of 55 
example wiring circuit substrates of the present 
invention that are to be stacked and/or that are 
stacked; 
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FIGS. 26A to 26C are cross-sectional views of 
example wiring circuit substrates of the present 
invention that are to be stacked and/or that are 
stacked; 

FIGS. 27A to 27C are cross-sectional views of 
example wiring circuit substrates of the present 
invention that are to be stacked and/or that are 
stacked; 

FIG. 28 is a cross-sectional view of an example wir- 
ing circuit substrates to be stacked; 
FIGS. 29A to 29C are cross-sectional views of 
example wiring circuit substrates of the present 
invention that are to be stacked and/or that are 
stacked; 

FIGS. 30A to 30C are cross-sectional views of 
example wiring circuit substrates of the present 
invention that are to be stacked and/or that are 
stacked; 

FIGS. 31 A to 31 C are cross-sectional views of 
example wiring circuit substrates of the present 
invention that are to be stacked and/or that are 
stacked; 

FIGS. 32A to 32C are cross-sectional views of 
example wiring circuit substrates of the present 
invention that are to be stacked and/or that are 
stacked; 

FIGS. 33A to 33C are cross-sectional views of 
example wiring circuit substrates of the present 
invention that are to be stacked and/or that are 
stacked; 

FIG. 34 is a cross-sectional view of an example wir- 
ing circuit substrates of the present invention to be 
stacked; 

FIGS. 35A to 35C are cross-sectional views of 
example wiring circuit substrates of the present 
invention that are to be stacked and/or that are 
stacked; 

FIGS. 36 A to 36C are cross-sectional views of 
example wiring circuit substrates of the present 
invention that are to be stacked and/or that are 
stacked; 

FIGS. 37A to 37C are cross-sectional views of 
example wiring circuit substrates of the present 
invention that are to be stacked and/or that are 
stacked; 

FIGS. 38A to 38C are cross-sectional views of 
example wiring circuit substrates of the present 
invention that are to be stacked and/or that are 
stacked; 

FIG. 39 is a cross-sectional view of an example wir- 
ing circuit substrates of the present Invention to be 
stacked; 

FIGS. 40A to 40C are cross-sectional views of 
example wiring circuit substrates of the present 
invention that are to be stacked and/or that are 
stacked; 

FIGS. 41 A to 41 C are cross-sectional views of 
example wiring circuit substrates of the present 
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invention that are to be stacked and/or that are 
stacked; 

FIGS. 42A to 42C are cross-sectional views of 
example wiring circuit substrates of the present 
invention that are to be stacked and/or that are s 
stacked; 

FIGS. 43A to 43C are cross-sectional views of 
example wiring circuit substrates of the present 
invention that are to be stacked and/or that are 
stacked; 10 
FIG. 44 is a perspective view of an example stacked 
wiring circuit substrate according to the present 
invention; 

FIG. 45 is a block diagram of an example electronic 
apparatus including wiring circuit substrates is 
according to the present invention; 
FIGS. 46 A to 46 D are cross-sectional views show- 
ing an embodiment of production steps of a wiring 
circuit substrate according to the present invention. 
FIGS. 47A to 47C are cross-sectional views show- 20 
ing an embodiment of production steps of a wiring 
circuit substrate according to the present invention. 
FIGS. 48A to 48C are cross-sectional views show- 
ing an embodiment of production steps of a base 
member of a wiring circuit substrate according to 25 
the present invention. 

FIGS. 49A to 49D are cross-sectional views show- 
ing an embodiment of production steps of a base 
member of a wiring circuit substrate according to 
the present invention. 30 
FIGS. 50A to 50D are cross-sectional views show- 
ing an embodiment of production steps of a lami- 
nating sheet of a wiring circuit substrate according 
to the present invention. 

FIGS. 51 A to 51 D are cross-sectional views show- 35 
ing an embodiment of production steps of a lami- 
nating sheet of a wiring circuit substrate according 
to the present invention. 

FIGS. 52A to 52F are cross-sectional views show- 
ing an embodiment of production steps of a lami- 40 
nating sheet of a wiring circuit substrate according 
to the present invention. 

FIGS. 53A to 53C are cross-sectional views show- 
ing an embodiment of production steps of a wiring 
circuit substrate according to the present invention. 45 
FIGS. 54A to 54F are cross-sectional views used to 
explain a conventional example of a high-density- 
mounting wiring circuit substrate, and shows a 
manufacturing method of the wiring circuit sub- 
strate in the order of steps (A) to (F); 50 
FIGS. 55A to 55C are cross-sectional views 
sequentially showing manufacturing steps (G) to (I) 
for the aforementioned conventional example of the 
wiring circuit substrate; and 

FIGS. 56A to 56G are cross-sectional views used to 55 
explain another conventional example of a high- 
density-mounting wiring circuit substrate, and 
shows a manufacturing method in the order of 



steps (A) to (G). 

FIGS. 57A to 57E are cross-sectional views show- 
ing a conventional production steps of a wiring cir- 
cuit substrate. 

FIGS. 58A to 58D are cross-sectional views show- 
ing a conventional production steps of a wiring cir- 
cuit substrate. 

[0150] Hereinbelow, a detailed description will be 
given of preferred embodiments of the present invention 
with reference to the accompanying drawings. 

(FIRST EMBODIMENT) 

[0151] First of all, a description will be given of a 
configuration and an outline of a wiring circuit substrate 
according to a first embodiment of the present inven- 
tion. The description will be made according to the 
sequential manufacturing steps. FIGS. 1 A to 1G and 2A 
to 2D are cross-sectional views each showing the wiring 
circuit substrate and a manufacturing method therefor 
according to the present invention in the order of manu- 
facturing steps. 

STEP (A) 

[0152] As shown in FIG. 1 A, a base member 20 (for 
example, glass epoxy prepare) is prepared. The base 
member 20 is composed of materials including a copper 
foil 21 , an etching-barrier layer 22, and a copper foil 23. 
The copper foil 21 (protrusion-forming metal layer) is 
used for forming protrusions and has a thickness of, for 
example, 100 urn The etching-barrier layer 22 has a 
thickness of, for example, 2 u.m, is made of, for example, 
a nickel plated layer, and is formed on the entire surface 
of the copper foil 21 . The copper foil 23 (conductor-cir- 
cuit-forming metal foil having a thickness of, for exam- 
ple, 18 ujti) is formed on the surface of the etching- 
barrier layer 22. 

[0153] Thus, the etching-barrier layer 22 is plated 
and formed on the copper foil 21 , and the copper foil 23 
covers the etching-barrier layer 22. 

STEP (B) 

[0154] Subsequently, as shown in FIG. 1B, a resist 
film 24 is selectively formed on the surface of the afore- 
mentioned protrusion-forming copper foil 21. The resist 
film 24 is formed so as to cover portions on which pro- 
trusions are formed. 

STEP (C) 

[0155] Subsequently, etching is performed for the 
aforementioned copper foil 21 by using the aforemen- 
tioned resist film 24 as a mask, thereby forming protru- 
sions 25. For the etching, wet etching is performed 
using etchant that does not etch the etching-barrier 
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layer 22, but is capable of etching the copper foil 21. 
STEP (D) 

[0156] Subsequently, the resist film 24 used as the 5 
etching mask in the etching is removed. FIG. 1D illus- 
trates a state where the etching mask has been 
removed. 
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forming metal layer) having a thickness of, for example, 
18 urn is placed on the side where the protrusions 25 
protrude, is thermally press-bonded, and is thereby 
overlaid using an overlaying press. By this step, a multi- 
layer body is 30A is composed in which the metal layer 
23 and a metal layer 29 that are formed on the inter- 
layer-insulating layer 27 are interlayer-connected via the 
protrusions 25. 



STEP (E) 

[0157] Subsequently, as shown in FIG. 1E, etching 
is performed for the aforementioned etching-barrier 
layer 22 by using the protrusions 25 as masks. The 
etching in this step uses etchant (nickel-parting liquid) 
that does not etch a metal (copper in the present 
embodiment) that composes the protrusions 25, but 
capable of etching a metal (nickel in the present embod- 
iment) that composes the etching-barrier layer 22. 

STEP (F) 

[0158] Subsequently, as shown in FIG. 1 E, thin con- 
ductive paste 26 is applied on the top portion (upper 
portion) of each of the protrusions 25, and thereafter, 
cures it. This step is not mandatory; however, it allows 
significant improvement in reliability of the connection 
between each of the protrusions 25 and the copper foil. 

STEP (G) 

[0159] Subsequently, an insulating sheet is press- 
bonded using a heating roller onto the faces on which 
the aforementioned protrusions 25 formed of the afore- 
mentioned copper foil 21. Thereby, as shown in FIG. 
1G, an interlayer-insulating layer 27 is formed. In this 
case, for the interlayer-insulating layer 27, an insulation 
layer thinner than the height of the protrusion 25 (height 
including the thickness of the conductive paste 26 when 
the conductive paste 26 is applied) is selectively used 
so that the upper portion of the protrusion 25 protrudes 
as the insulating sheet. Otherwise, inte Mayer connection 
using the protrusions 25 cannot be securely performed. 
According to step G described above, the interlayer- 
insulating layer 27 is formed on the copper foil 23. Thus, 
the protrusions 25 are connected via the copper foil 23 
and the etching-barrier layer 22 and pierce it so as to 
protrude therefrom, and a multilayer body 28A is 
thereby composed. This step is performed at a temper- 
ature at which the epoxy resin softens, and immediately, 
the temperature is returned to a room temperature so 
that curing reaction does not occur in the epoxy. 

STEPS (H) AND (I) 

[0160] Subsequently, as shown in FIG. 2A, the 
interlayer-insulating layer 27 of the aforementioned mul- 
tilayer body 28 is formed; and a copper foil (conductor- 



w STEPS (J) AND (K) 

[0161] Subsequently, as shown in FIG. 2C, resist 
films 24 to be used as etching masks are formed on the 
surfaces of the metal layers 23 and 29. Thereafter, etch- 

15 ing is performed for the metal layers 23 and 29 by using 
the resist films 24 as masks, and conductor circuits 31 
and 32 are thereby formed. A wiring circuit substrate 33 
as shown in FIG. 2D is thereby produced, in which the 
conductor circuits 31 and 32 on two surfaces are inter- 

20 layer-connected via the protrusions 25. The circuit sub- 
strate 33 thus formed is the first embodiment of the 
wiring circuit substrate according to the present inven- 
tion. 

[0162] As described above, according to the first 

25 embodiment, processing is started by using the base 
member 20 including at least the copper foil 21 , which is 
the protrusion-forming metal layer having a thickness 
(for example, 50 to 200 jxm) that is sufficient for compos- 
ing the protrusions 25. Therefore, the embodiment has 

30 advantages in that defects such as deformation are not 
easily caused, and dimensional accuracy is stable. 
Because of the stable dimensional accuracy, positional 
deviation does not occur in the protrusions 25 after they 
are formed. This prevents problems as occurred in the 

35 conventional example. For example, the present 
embodiment prevents the problem that since conductive 
paste 3 (through-hole) in the opening 2 in the conven- 
tional example shown in FIGS. 23 and 24 causes posi- 
tional deviation, necessary connection between the 

40 upper and lower conductor circuits 5 cannot be made. 
Accordingly, in the present embodiment, the protrusions 
25 each having a very small diameter can be arranged 
at high accuracy. In addition, the ultra-high-density cir- 
cuit substrate 33A in which interlayer connection 

45 between conductor circuits is ensured can be obtained. 
[0163] Furthermore, the protrusions 25 are formed 
of, for example, the copper foil 21, material costs 
required for forming can be low. Even in a case where 
the arrangement density of the protrusions 25 is 

so increased and the number of the arrangements is 
increased, the cost for the wiring circuit substrate is not 
increased. This is different from the conventional case 
where the cost is increased because of use of the con- 
ductive paste mainly made of a noble metal, such as sil- 

55 ver. This significantly contributes to the reduction in the 
cost for the wiring circuit substrate. 
[0164] In addition, since the protrusions 25 are 
formed by selectively performing etching for the copper 
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foil 21 , the height of each of the protrusions 25 is deter- 
mined according to the thickness of the copper foil 21 . In 
this case, since the copper foil 21 can be produced so 
as to have the thickness at very high uniformity, the 
heights of the protrusions 25 can be uniformed. There- 5 
fore, the present embodiment does not arise problems 
such as a possibility that heights of the protrusions 1 1 
become ununiform due to formation of the protrusions 
1 1 with conductive paste through printing, as in the con- 
ventional art shown in FIG. 46 and FIG. 47 and a possi- w 
bility that the upper portion is recessed because of 
volatilization of solvent during curing of the conductive 
paste 3, thereby causing incomplete connection to be 
made between the upper and lower conductor circuits. 
Accordingly, in the present embodiment, although the 15 
protrusions 25 are miniaturized and are formed at high 
density, secure connection between the upper and 
lower conductor circuits can be expected, and improve- 
ment in the reliability and the yield can therefore be 
implemented. 20 

(SECOND EMBODIMENT) 

[0165] Hereinbelow, a description will be given of a 
second embodiment according to the present invention 25 
with reference to FIGS. 3A to 3F. The second embodi- 
ment includes configurations and processing steps that 
are substantially common to those in the first embodi- 
ment. FIGS. 3A to 3F are cross-sectional views showing 
a manufacturing method for a wiring circuit substrate 30 
according to the second embodiment of the present 
invention in the order of manufacturing steps. 



STEP (A) 

[0166] The same steps shown in FIGS. 1A to 1D 
are performed, thereby making the substrate in the 
state where protrusions 25 are formed. FIG. 3A shows 
the state where the protrusions 25 are formed. 

STEP (B) 



35 



40 



[0167] Subsequently, as shown in FIG. 3B, depend- 
ing on the requirement, thin conductive paste 26 is 
applied on the top portion (upper portion) of each of the 45 
protrusions 25, and thereafter, cures it. This step is not 
mandatory; however, it allows significant improvement 
in reliability of the connection between each of the pro- 
trusions 25 and a copper foil that will beformed in a later 
step. 50 
[0168] In step (B), a step of removing an etching- 
barrier layer 22 for which etching is carried out using 
protrusions 25 as masks is not performed. 
[0169] As will be described below, unnecessary 
portions of the etching-barrier layer 22 will be removed 55 
in performing selective etching for a metal layer 23. Spe- 
cifically, when patterning is performed to form conductor 
circuits, etching for the etching-barrier layer 22 is per- 



formed at the same time when etching is performed for 
the metal layer 23. This is a characteristic aspect that is 
different from the above-described first embodiment. 

STEP (C) 

[0170] Subsequently, as shown in FIG. 3C, an inter- 
layer-insulating layer 27 is formed, thereby forming a 
multilayer body 28 at a completion time. The multilayer 
body 28 includes the metal layer 23, the etching-barrier 
layer 22 formed on the metal layer 23, the plurality of 
protrusions 25 provided on the etching-barrier layer 22, 
conductive paste 26 provided on the top portion of each 
of the protrusions 25, and the interlayer-insulating layer 
27 formed between the protrusions 25. 

STEP (D) 

[0171] Subsequently, as shown in FIG. 3D, a cop- 
per foil 29 (conductor-forming metal layer) is thermally 
press-bonded and thereby overlaid on the multilayer 
body 28 by using an overlaying press. Thereby, a multi- 
layer body 30 is formed. The multilayer body 30 is 
formed in a state where the metal layers 23 and 29 
formed on two faces of the interlayer-insulating layer 27 
are interlayer-connected via the protrusions 25. 

STEP (E) 

[0172] Subsequently, as shown in FIG. 3E, resist 
films 24 to be used as etching masks are formed on the 
surface of the metal layer 23. Similarly, the resist films 
24 to be used as etching masks are formed on the sur- 
face of the metal layer 29. 

[0173] Thereafter, etching is performed for the 
metal layers 23 and 29 by using the resist films 24 as 
masks, and conductor circuits 31 are thereby formed. 
Similarly, etching is performed for the metal layer 29 by 
using the resist films 24 as masks, and conductor cir- 
cuits 32 are thereby formed. 

[0174] Furthermore, simultaneously the etching- 
barrier layer 22 in the region contacting with the metal 
layer 23 is also etched by this etching process. Prefera- 
bly, the etching-barrier layer 22 is formed of, for exam- 
ple, a nickel material. 

[0175] The conductor circuits 31 and 32 on two 
faces are interlayer-connected to each other via the pro- 
trusions 25. The wiring circuit substrate 33 is thus pro- 
duced. 

STEP (F) 

[0176] As shown in FIG. 3F, the resist films 24 used 
as etching masks are removed. The wiring circuit sub- 
strate 33 after the removal of the resist film 24 is the 
second embodiment of the present invention. 
[0177] For etching to be performed by using the 
resist films 24 in areas where the conductor circuits 31 
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and 32 are formed, etchant described below is prefera- 
bly used. The preferable etchant is capable of etching 
nickel-based metals as well as copper-based metals. 
With the etchant of the aforementioned type being used, 
the etching-barrier layer 22 (for example, a nickel layer) 5 
and the metal layer 23 (for example, a copper layer) can 
be removed by performing selective etching using the 
resist films 24 as masks. According to the above, after 
the protrusions 25 are formed, the etching-barrier layer 
22 need not be masked for removal. This allows reduc- ro 
tion in steps to be implemented. 
[0178] As described above, according to the sec- 
ond embodiment, while the same advantages as those 
in the first embodiment, both the etching-barrier layer 22 
and the metal layer 23 can be removed by performing 15 
single-time selective etching using the same resist films 
24 as masks. 

[0179] Accordingly, compared to the first embodi- 
ment, the number of steps can be fewer. 

20 

(THIRD EMBODIMENT) 

[0180] Hereinbelow, a description will be given of a 
third embodiment according to the present invention 
with reference to FIGS. 4A to 4C. 25 
[0181] The third embodiment includes configura- 
tions and processing steps that are substantially com- 
mon to those in the first embodiment. FIGS. 4A to 4C 
are cross-sectional views showing a manufacturing 
method for a wiring circuit substrate according to the 30 
third embodiment of the present invention in the order of 
manufacturing steps. 

[0182] The third embodiment is described with ref- 
erence to an example in which the multilayer bodies 28 
formed in step (G) of the first embodiment are overlaid 35 
on the two faces of the wiring circuit substrate 33 man- 
ufactured in the first embodiment. After the multilayer 
bodies 28 are overlaid, selective etching is performed 
for the metal layers 23 in the individual multilayer bodies 
28A, patterning is performed therefor, and conductor 40 
circuits are thereby formed. This allows the provision of 
multilayer conductor circuits, for example, four-layer 
conductor circuits. 



STEP (A) 



45 



[0183] First of ail, as shown in FIG. 4A, the multi- 
layer body 28 is arranged on one face (upper face) of 
the wiring circuit substrate 33. At this time, a face on 
which the protrusions 25 and the interlayer-insulating so 
layer 27 of the multilayer body 28 are formed is 
arranged so as to oppose the aforementioned one face 
(upper face). 

[0184] Similarly, the multilayer body 28 is arranged 
on the other face (lower face) of the wiring circuit sub- 55 
strate 33. At this time, a face on which the protrusions 
25 and the interlayer-insulating layer 27 of the multilayer 
body 28 are formed is arranged so as to oppose the 
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aforementioned other face (lower face). 
[0185] In this way, a positioning step is performed 
for the two multilayer bodies 28, that is, the upper and 
lower multilayer bodies 28. 

[0186] After the positioning step is carried out, the 
layers are thermally press-bonded using an overlaying 
press, and are thereby integrated into one unit. 

STEP (B) 

[0187] Subsequently, as shown in FIG. 4B, a plural- 
ity of resist films 24 is selectively formed on the metal 
layer 23 of the upper multilayer body 28. Similarly, the 
resist films 24 are selectively formed on the metal layer 
23 of the lower multilayer body 28. 

STEP (C) 

[0188] Etching is performed for a metal layer 23 of 
the upper multilayer body 28 using the resist films 24 as 
masks, thereby forming upper conductor circuits 35. 
Similarly, etching is performed for a metal layer 23 of the 
lower multilayer body 28 using the resist films 24 as 
masks, thereby forming lower conductor circuits 35. 
[0189] According to the above, a multilayer wiring 
circuit substrate 36 of the third embodiment is pro- 
duced. 

[0190] The wiring circuit substrate 36 includes the 
aforementioned wiring circuit substrate 33 and the 
upper and lower multilayer bodies 28. 
[0191] According to the third embodiment, the wir- 
ing circuit substrate 36 having a plurality of layers of the 
conductor circuits, for example, four layers of the con- 
ductor circuits, can be obtained. This allows the wiring 
circuit substrate 36 to be of even higher density. 

(FOURTH EMBODIMENT) 

[0192] Hereinbelow, a description will be given of a 
fourth embodiment according to the present invention 
with reference to FIGS. 5A to 5G and 6A and 6B. The 
fourth embodiment includes configurations that are sub- 
stantially common to those in the first embodiment. 
FIGS. 5A to 5G and 6A and 6B are cross-sectional 
views showing a manufacturing method for a wiring cir- 
cuit substrate according to the fourth embodiment of the 
present invention in the order of manufacturing steps. 

STEP (A) 

[0193] The same base member 20 as that shown in 
FIG. 1 A is first prepared. Thereafter, resist films 24 are 
coated on a surface of a copper foil 21 on which protru- 
sions 25 will be formed in a later step. Then, as shown 
in FIG. 5 A, patterning is performed in ways of exposure 
and development In particular, patterning is performed 
for the resist films 24 so that only portions where the 
protrusions 25 will be formed are open and the resist 
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films 24 cover portions where the protrusions 25 will not 
be formed. 

STEP (B) 

[0194] Subsequently, as shown in FIG. 5B, solder- 
plated layers 37 (each having a thickness, for example, 
ranging from 19 u.m to 21 jim) are formed according to 
an electric plating method by using the resist films 24 as 
masks. 

[01 95] The solder-piated iayers 37 are composed of 
materials, for example, such as either tin (Sn)/Iead (Pb) 
or tin (Sn)/silver (Ag)/copper (Cu). Alternatively, for the 
solder-plated iayers 37, plated layers of, gold (Au), silver 
(Ag), or palladium (Pd), may be formed. 

STEP (C) 

[0196] Subsequently, step (C) removes the resist 
films 24, as shown in FIG. 5C. 

STEP (D) 

[0197] Subsequently, as shown in FIG. 5D, selec- 
tive etching is performed for the metal layer 21 (for 
example, a copper layer) by using the solder-plated lay- 
ers 37 as masks. Thereby, the protrusions 25 are 
formed. 

STEP (E) 

[0198] Subsequently, as shown in FIG. 5E, an etch- 
ing-barrier layer 22 (for example, a nickel layer) is 
removed. 

STEP (F) 

[0199] Subsequently, as shown in FIG. 5F, step (F) 
performs solder-reflow processing. In this step, the indi- 
vidual solder-plated layers 37 are overlaid to cover the 
surfaces of the individual protrusions 25. 

STEP (G) 

[0200] Subsequently, as shown in FIG. 5G, using a 
heating roller, an insulating sheet is press-bonded on 
the surface where the protrusions 25 are formed. 
Thereby, an interlayer-insulating layer 27 made of the 
insulating sheet is formed. In this case, the top (upper 
portion) of each of the protrusions 25 protrudes from the 
surface of the interlayer-insulating layer 27. For this rea- 
son, the interlayer-insulating layer 27 is formed so as to 
have a thickness smaller than the combined thick- 
nesses of the protrusion 25 and the solder-plated layer 
36. Thus, in step (G), a multilayer body 28 is formed. 
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STEP (H) 



[0201] Subsequently, as shown in FIG. 6A, in step 
(H), a silver foil 28 is coated on the entire face of the 
5 multilayer body 28. The silver foil 29 is, for example, a 
metal layer for forming conductor circuits, and is prefer- 
ably formed so as to have a thickness ranging, for exam- 
ple, from 1 7 \am to 1 9 ujn. 

w STEP (I) 



[0202] Then, the layers are thermally press-bonded 
using an overlaying press. Thereafter, resist films are 
selectively formed on the silver foil 29 and the metal 
layer 23. Then, etching is carried out for the individual 
silver foil 29 and metal layer 23 by using the resist films 
as masks, thereby forming conductor circuits 31 and 32. 
According to the processing described above, the wiring 
circuit substrate 33a of the fourth embodiment is pro- 
duced. 

[0203] In the described first embodiment, the resist 
films 24 are used as masks when etching is selectively 
performed for the copper foil 21 and the protrusions 25 
are thereby formed. In the fourth embodiment, however, 
the solder-plated layers 36 are instead used. 
[0204] In addition, the solder-plated layers 36 are 
not removed and are allowed to remain; and before the 
interlayer-insulating layer 27 made of the insulating 
sheet is formed, the condition is arranged such that the 
protrusions 25 are covered by the solder-plated layers 
36 according to the solder-reflow processing. 
[0205] Accordingly, the fourth embodiment does not 
require application of the conductive paste 26 onto the 
top (upper portion) of each of the protrusions 25, while 
the application is required in the first embodiment. 



(FIFTH EMBODIMENT) 

[0206] Hereinbelow, a description will be given of a 
fifth embodiment according to the present invention with 
reference to FIGS. 7A to 7H and 8A to 8C. The fifth 
embodiment includes configurations and processing 
steps that are substantially common to those in the first 
embodiment. 

[0207] FIGS. 7A to 7H and 8A to 8C are cross-sec- 
tional views showing a manufacturing method for a wir- 
ing circuit substrate according to the fifth embodiment in 
the order of manufacturing steps. 



so STEP (A) 



[0208] First of all, a base metal 21 a is first prepared. 
The base metal 21a is preferably formed of a copper 
material, for example. Also, the base metal 21 a is used 
to form protrusions. The copper foil 21 is preferably 
formed to have a thickness, for example, ranging from 0 
to 150 ujn. On one face of the base metal 21a, a photo- 
sensitive resin film 40 is coated, as shown in FIG. 7A. 
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STEP(H) 



STEP (B) 

[0209] Subsequently, as shown in FIG. 7B, open- 
ings 41 are formed in the photosensitive resin film 40. 
The openings 41 are formed so as to oppose the posi- 5 
tion where protrusions 25 will be formed at a later step. 

. STEP (C) 

[0210] Subsequently, as shown in FIG. 7C, a wiring io 
film 42 is formed on the surface of the base metal 21a 
where the photosensitive resin film 40 is formed. The 
wiring film 42 is preferably formed of, for example, a 
copper material. An example forming procedure for the 
wiring film 42 is described below. 15 
[0211] First, for example, a thin conductive layer 
made of a Ni-P material is formed according to an elec- 
troless plating method. On the surface of the conductive 
layer, a resist film having a pattern negative to a wiring 
film 42 that will be formed is formed. Using the resist film 20 
as a mask, for example, copper-electrolytic plating Is 
performed, and the wiring film 42 is thereby formed. 
Thereafter, the wiring film 42 is used as a mask, and the 
conductive layer is removed to prevent short-circuiting 
between the wiring films 42. 25 

STEP (D) 

[0212] Subsequently, a photosensitive resin film 43 
is coated on the surface of the base metal 21a where 30 
the wiring film 42 is formed. Thereafter, the photosensi- 
tive resin film 43 is subjected to exposure and develop- 
ment. Thereby, openings 44 for forming terminals are 
formed. FIG. 7D shows a state where the openings 44 
are formed. 35 

STEP (E) 

[0213] Subsequently, as shown in FIG. 7E, protru- 
sion-like microballs 45 are formed on the openings 44 40 
according to, for example, an electrolytic plating 
method. 

STEP (F) 

45 

[0214] Subsequently, as shown in FIG. 7F, the pro- 
trusions 25 are formed in the same method as in the 
individual embodiments described above. 

STEP (G) so 

[021 5] Subsequently, as shown in FIG. 7G, conduc- 
tive paste 26 is applied on the top of each of the protru- 
sions 25 in the same method as in the described first 
embodiment. 55 



[0216] Subsequently, as shown in FIG. 7H, an inter- 
layer-insulating layer 27 made of an insulating sheet is 
formed in the same method as in the described first 
embodiment The wiring substrate after the interlayer- 
insulating layer 27 is formed is assumed to be a sub- 
strate 46 for the description purpose. 

STEP (I) 

[021 7] Subsequently, a plurality, for example, two of 
the substrates 46 is prepared, each having been pro- 
duced according to steps (H). Also, the wiring circuit 
substrate 33 of the first embodiment is prepared. 
[0218] Then, as shown in FIG. 8A, the upper sub- 
strate 46 is positioned on the side of one face of the wir- 
ing circuit substrate 33. The one face (upper face) of the 
wiring circuit substrate 33 and a face of the substrate 46 
on which the protrusions 25 and the interlayer-insulating 
layer 27 are formed are arranged so as to oppose each 
other. 

[021 9] On the other hand, the lower substrate 46 is 
positioned on the side of the other face of the wiring cir- 
cuit substrate 33. The other face (lower face) of the wir- 
ing circuit substrate 33 and a face of the substrate 46 on 
which the protrusions 25 and the interlayer-insulating 
layer 27 are formed are arranged so as to oppose each 
other. In this way, a positioning step in the fifth embodi- 
ment is performed. 

STEP(J) 

[0220] The wiring circuit substrate 33 and the upper 
and lower substrates 46 sandwiching the wiring circuit 
substrate 33 are pressure-bonded together. Thereby, as 
shown in FIG. 8B, a wiring circuit substrate 47 is 
formed. 

STEP (K) 

[0221] Then, as shown in FIG. 8C, a plurality of LSI 
chips 48 is mounted on one face of the wiring circuit 
substrate 47. Similarly, a plurality of LSI chips 48 is 
mounted on the other face of the wiring circuit substrate 
47. In this case, the microballs 45 function as connect- 
ing means for connecting conductor circuits on the wir- 
ing circuit substrate 47 and the LSI chips 48. 
[0222] According to the described wiring circuit 
substrate 47, the LSI chips 48 having a very high inte- 
gration density can be mounted. 
[0223] For the embodiment in FIG. 8, various modi- 
fied examples may be made. First, the described 
embodiment uses the wiring circuit substrates 46 that 
have a single layer of conductor circuits on the face 
where the protrusions 25 are not formed; however, the 
number of layers of the conductor circuits formed the 
wiring circuit substrates is not restricted to be single, 
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and it may be two or more. The layers to be increased 
can be easily formed by performing a series of required 
steps. They are, for example, a step of selectively form- 
ing a photosensitive insulating resin layer, a step of a 
thin conductive layer according to an electroless plating 
method, a step of forming a resist film having a pattern 
negative to a formed pattern, a step of forming conduc- 
tor circuits according to an electrolytic plating method by 
using the conductive layer as a base and using the 
resist films as masks, and a step of removing the con- 
ductive layer by using the conductor circuits as masks. 
[0224] Second, in the described present embodi- 
ment, the wiring circuit substrates 46 are formed so as 
to be an integral unit via the wiring circuit substrate 33; 
however, the configuration is not restricted thereto and 
may be modified. For example, the wiring circuit sub- 
strates 46 may be directly coupled to each other so as 
to be an integral unit Alternatively, a configuration may 
be such that the wiring circuit substrates 46 are overlaid 
via not only the single wiring circuit substrate, but also a 
plurality of the wiring circuit substrates. Furthermore, 
the members to be mounted on the wiring circuit sub- 
strate are not restricted to the bare LSI chips 48, and 
packaged LSI chips may instead be mounted thereon. 

(SIXTH EMBODIMENT) 

[0225] Hereinbelow, a description will be given of a 
sixth embodiment according to the present invention 
with reference to FIGS. 9A to 9E. The sixth embodiment 
includes configurations and processing steps that are 
substantially common to those in the first embodiment 
FIGS. 9A to 9E are cross-sectional views showing a 
manufacturing method for a wiring circuit substrate 
according to the sixth embodiment in the order of man- 
ufacturing steps. 

STEP (A) 

[0226] First of all, as shown in FIG. 9A, a base 
member 51 prepared. The base member 51 is in a sin- 
gle-layer structure and is made of, for example, a metal 
plate such as a copper plate. On one face of the base 
member 51 , resist films 52 are selectively formed. 

STEP (B) 

[0227] Subsequently, as shown in FIG. 9B, half- 
etching is performed for the base member 51 by using 
resist films 52 as masks. By performing half-etching 
from the surface of the base member 52, protrusions 53 
are formed, which work for connecting upper and lower 
conductors to each other. The half-etching refers to 
etching for the surface excluding portions that will be 
used as circuit-layer portions; it does not refer to etching 
to be performed up to half the thickness of the base 
member 52. In other words, the half-etching refers to 
etching to be performed for partial areas. 



STEP (C) 

[0228] Subsequently, as shown in FIG. 9C, in step 
(C), a metal film 54 is appropriately coated on the top of 

5 each of protrusions 53. The metal film 54 improves con- 
nection characteristics and reliability thereof. The metal 
film 54 is preferably formed of, for example, conductive 
paste, solder, a noble metal such as gold, or an aniso- 
tropic conductive film. Forming the metal film 54 allows 

10 connection characteristics and reliability to be 
improved; however, the metal film 54 is not mandatory. 

STEP (D) 

15 [0229] Subsequently, as shown in FIG. 9D, a metal 
foil 56 made of, for example, a copper material, is over- 
laid on one face of the base member 51 via an inter- 
layer-insulating layer 55. 

20 STEP (E) 

[0230] Subsequently, as shown in FIG. 9E, etching 
is selectively performed for the other face of the base 
member 51 and the face of the metal foil 56, thereby 

25 forming conductor circuits of the individual two faces. In 
this way, a wiring circuit substrate that is substantially 
the same as that in FIG. 1 K is produced. Therefore, the 
wiring circuit substrate may be used by making modifi- 
cations as the wiring circuit substrate 36 of the embodi- 

30 ment shown in FIG. 4C, the wiring circuit substrate 47 
shown in FIG. 8B, or the wiring circuit substrates 33, or 
the like. 

[0231] That is, for portions where the wiring circuit 
substrate 33 is used, the wiring circuit substrate of the 
35 present embodiment is completely modified thereto, 
and it can thereby be used. 

[0232] Also, the wiring circuit substrate in the state 
before the metal foil 56 made of, for example, a copper 
material, is formed can be used by modifying it to the 

40 wiring circuit substrates 28 shown in FIG. 4, the wiring 
circuit substrates 46 shown in FIGS. 8A and 8B, or the 
like. Furthermore, similarly to the wiring circuit sub- 
strates 46 shown in FIG. 8, the wiring circuit substrate in 
the state before the metal foil 56 is formed can be used 

45 as a multilayer wiring substrate, thereby allowing the 
integration density to be increased. 
[0233] In the described manufacturing method for 
the wiring circuit substrate, a base member in a multi- 
layer structure having an etching-barrier layer need not 

so be used. In addition, since a step for removing the etch- 
ing-barrier layer is not required, the manufacturing cost 
for the wiring circuit substrate can be reduced. 
[0234] After the protrusions 53 are formed, a tip sur- 
face of each of the protrusions 53 may be formed in a 

55 rough pattern so that many needle-shaped prickles are 
formed thereon, thereby allowing improvement in char- 
acteristics of connection with the conductor circuits 
made of the metal foil 56. The rough preparation for the 
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tip can be implemented according to processing such 
as spray etching or CZ processing. Alternatively, a par- 
ticle-copper plating method can be used for the rough 
preparation. 

[0235] In addition, electrolytic chromate processing 5 
may be performed for the entire copper surface and the 
protrusions 53 to form an electrolytic chromate film. This 
improves antioxidation characteristics of the protrusions 
53 and the copper surface, thereby allowing prevention 
of deterioration in quality of the copper surface due to to 
oxidation. 

[0236] Each of the protrusions 53 for connecting 
upper and lower conductors of the wiring circuit sub- 
strate shown in FIG. 9 has the shape of a konide; how- 
ever, the configuration of the present invention is not 15 
restricted thereto and allows other types. 
[0237] For example, as shown in FIG. 10A, protru- 
sions 53a in the shape of a drum may be formed. The 
protrusions 53a can be obtained by modification in etch- 
ing conditions. Since the top of the protrusion 53a is 20 
wide, soldering and conductive-paste processing can 
be easily performed. In addition, the protrusions 53a 
have advantages in that characteristics of connection to 
the conductor circuit can be easily improved. 
[0238] Alternatively, as shown in FIG. 10B, spear- 25 
like protrusions 57 may be formed. The spear-like pro- 
trusions 57 have a sharp point, thereby improving char- 
acteristics of passing through the interlayer-insulating 
layer 55. Particularly, characteristics of passing through 
a prepreg containing glass cloth can be improved. 20 
[0239] In addition, it is easily engaged with the con- 
ductor circuit, thereby improving the characteristics of 
connection to the conductor circuit. 
[0240] The spear-like protrusions 57 can be formed 
by performing etching using a resist mask having the 35 
diameter that is smaller than that of the protrusion that 
will be formed. Alternatively, konide-like (or drum-like) 
protrusions are first formed by performing selective 
etching (half-etching) with resist films or the like as 
masks; and thereafter, the masks are removed, then 40 
etching (half-etching) is performed again, thereby allow- 
ing the spear-like protrusion 57 to be formed. 



(SEVENTH EMBODIMENT) 
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[0241] Hereinbelow, a description will be given of a 
seventh embodiment according to the present invention 
with reference to FIG. 11. The seventh embodiment 
includes configurations and processing steps that are 
substantially common to those in the first embodiment 50 
[0242] FIG. 11 is a perspective view of a wiring cir- 
cuit substrate according to the seventh embodiment. In 
the configuration shown in FIG. 11, protrusions 53 (or, 
protrusion 57 or 25; for the protrusions 25, refer to FIGS. 
1 to 8) the wiring circuit substrate of the seventh embod- 55 
iment are arranged at cross sections of a matrix. 
[0243] In the seventh embodiment, the protrusions 
53 are arranged at cross sections of a matrix, which is 



made of vertical and horizontal lines (conceptual lines) 
given at predetermined spaces therebetween. The pro- 
trusions to be used in the present embodiment are not 
restricted to those with the reference number 53, one of 
other types of protrusions that have different sizes and 
shapes may be used. The protrusions used in the 
described embodiments may be arranged in the wiring 
circuit substrate of the present embodiment 
[0244] According to the wiring circuit substrate of 
the seventh embodiment, conductor circuits having dif- 
ferent patterns can be formed depending on the model 
of the wiring circuit substrate. In specific, at a stage 
before conductor circuits are formed by performing 
etching, the wiring circuit substrate having the matrix- 
type protrusions are mass-produced. Thereafter, con- 
ductor circuits of various patterns can be formed 
depending on the model. Thus, only specific protrusions 
are used for interlayer connection, and no other protru- 
sions are used. Even in a case where unnecessary pro- 
trusions have been formed, they can be removed by 
performing overetching. The above procedure allows 
improvement in the productivity of different models of 
wiring circuit substrates. 

(EIGHTH EMBODIMENT) 

[0245] Hereinbelow, a description will be given of 
an eighth embodiment according to the present inven- 
tion with reference to FIG. 12. The eighth embodiment 
includes configurations and processing steps that are 
substantially common to those in the first embodiment. 
[0246] FIG. 1 2 is a perspective view of a wiring cir- 
cuit substrate according to the eighth embodiment As 
shown in the figure, in the present embodiment, protru- 
sions 53 are formed so that a uniformed pressure is 
applied to each of the protrusions 53 in overlaying a 
metal layer 56 via an interlayer-insulating layer 55. 
[0247] According to this embodiment, the uniformity 
of the pressure on a face that is applied at the overlay- 
ing step can be improved. This improves the uniformity 
in the collapse degree of the protrusions 53. Also, the 
present embodiment improves the uniformity in the 
board thickness of the wiring circuit substrate, thereby 
allowing the reliability of the wiring circuit substrate to be 
improved. 

(NINTH EMBODIMENT) 

[0248] Hereinbelow, a description will be given of a 
ninth embodiment according to the present invention 
with reference to FIG. 13. The ninth embodiment 
includes configurations and processing steps that are 
substantially common to those in the first embodiment. 
[0249] FIG. 13 is a cross-sectional view of a wiring 
circuit substrate according to the ninth embodiment As 
shown in the figure, in the present embodiment, the 
density of arrangement of protrusions 57 that connect 
upper and lower conductors to each other is varied 
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depending on the place. Specifically, the protrusions 57 
are arranged to form non-dense areas (n areas) and 
dense areas (m areas). In addition, around the area 
where the protrusions 57 are arranged at a high density, 
dummy protrusions 58 that are lower than the protru- 
sions 57 for connecting upper and lower conductors to 
each other are arranged. This arrangement allows the 
uniformity in the diameter and the height to be 
improved. 

[0250] More specifically, In the area where the pro- 
trusions 57 are formed at a high density, flow of etchant 
after sprayed differs in peripheral portions and central 
portions. Accordingly, the etching rate differs in the 
peripheral portions and the central portions. The etch- 
ing rate is higher in the peripheral portions of the protru- 
sions where the etchant flows faster than in the central 
portions. Therefore, the diameter of the protrusion in the 
peripheral portions tends to be small, and the height 
thereof also tends to be small. 

[0251] In view of the above, the ninth embodiment 
is configured such that the peripheral areas are sur- 
rounded by the dummy protrusions 58 that have no 
direct influence on the circuits (do not configure the cir- 
cuits). This configuration allows the etching rate to be 
low for the peripheral protrusions 57 that connect upper 
and lower conductors to each other. Therefore, even the 
peripheral protrusions 57 can be made to have the 
same diameter and height as those of the central protru- 
sions 57. 

[0252] In addition, it is preferable that the dummy 
protrusions 58 be formed to have a smaller diameter of 
a resist portion used for masking than that of other pro- 
trusions 57 so that they disappear after etching. 

(TENTH EMBODIMENT) 

[0253] Hereinbelow, a description will be given of a 
tenth embodiment according to the present invention 
with reference to FIGS. 14A to 14D. The tenth embodi- 
ment includes configurations and processing steps that 
are substantially common to those in the first embodi- 
ment. FIGS. 14A to 14D are plan views individually 
showing configurations of protrusions of wiring circuit 
substrates according to the tenth embodiment. 
[0254] In the above-described ninth embodiment, in 
a case where the space between the individual protru- 
sions that connect upper and lower conductors to each 
other is large, the etching rare differs in the peripheral 
portions and the central portions of the protrusion. In 
this case, adverse effects are caused due to the differ- 
ence. In view of the problem, in the tenth embodiment, 
the dummy protrusions 58 are arranged around the pro- 
trusions 57 that connect upper and lower conductors to 
each other. 

[0255] In a protrusion 57 in FIG. 14A, dummy pro- 
trusions 58 formed as a ring are formed around each of 
the protrusions 57 that connect upper and lower con- 
ductors to each other. In this case, at least, each couple 



of the adjacent dummy protrusions 58 is formed at a 
spacing from each other. 

[0256] In a protrusion 57 in FIG. 14B, in which ring- 
like dummy protrusions are arranged are formed similar 

5 to the above, but the adjacent dummy protrusions 58 
are formed so as to partially overlap with each other. 
[0257] In a protrusion 57C in FIG. 14C, a plurality of 
ring-like dummy protrusions 58 is formed around each 
of the protrusions 57 that connect upper and lower con- 

10 ductors to each other. In this case, the plurality of 
dummy protrusions 58 is formed only on. a circular line 
around each of the protrusions 57. 
[0258] In a protrusion 57D in FIG. 14D, dummy pro- 
trusions 58 are formed vertically and horizontally at a 

15 predetermined spacing therebetween in the outside 
area of a circular line 58a around each of the protru- 
sions 57. 
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(ELEVENTH EMBODIMENT) 



[0259] Hereinbelow, a description will be given of 
an eleventh embodiment according to the present 
invention with reference to FIG. 15. The eleventh 
embodiment includes configurations and processing 
25 steps that are substantially common to those in the first 
embodiment. FIG. 15 is a cross-sectional view of a wir- 
ing circuit substrate according to the eleventh embodi- 
ment. 

[0260] As shown in FIG. 1 5, in the wiring circuit sub- 
30 strate of the eleventh embodiment, protrusions 53 for 
connecting upper and lower conductors to each other 
are formed including protrusions 53h and 53I that have 
different heights. These protrusions 53h and 53I, which 
have different heights, are included to connect the pro- 
as trusions 53, which connect upper and lower conductors 
to each other, to stepped connection faces. 
[0261] In FIG. 15, a core substrate 60 having 
stepped connection faces is formed. On two faces of the 
core substrate 60, wiring circuit substrates using the 
40 protrusions 53 as means for connecting upper and 
lower conductors to each other are overlaid. In this 
case, the high protrusion 53h is connected to the copper 
paste 100, and the low protrusion 53I is connected to 
the copper wiring section 54. 
45 [0262] The protrusion 53h and the low protrusion 
53I, which have different heights, are preferably formed 
as follows. First of all, mask portions of masks made of 
resist films used in etching are formed to have different 
diameters. Then, using the surface of the base member, 
50 etching is performed. In specific, a mask portion for cov- 
ering a portion where the high protrusion 53h will be 
formed is formed to have a large diameter. On the other 
hand, a mask portion for masking a portion where the 
low protrusion 53b will be formed is formed to have a 
55 small diameter. The above-described protrusions are 
thereby formed. 

[0263] In the wiring circuit substrates shown in FIG. 
15, a metal layer (film) is not formed on the copper wir- 
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ing film 54 of the core substrate 60. The metal layer is 
supposed to be formed of conductive paste, solder, a 
noble metal, or the fike. 

[0264] However, the protrusion 53 (57) made of a 
copper material is directly formed on the copper wiring 
film 54. Even In this example, the present invention can 
be effective. This is also applicable either to a configura- 
tion having high protrusions 53a and low protrusions 
53b or to a configuration having the protrusions 53 (57) 
that have uniformed heights. 

[0265] In the configuration in which the each of the 
copper protrusions 53 (57) is directly connected to each 
of the copper wiring films 54 without a noble metal layer 
(film) made of solder, a noble metal, or the like being 
provided therebetween, as shown by broken lines in 
FIG. 15, openings 54a each having a diameter smaller 
than that of the top of each of the protrusions 53 (57) 
may be formed on the individual copper wiring films 54. 
The configuration is arranged so that, when the protru- 
sion 53 (57) is connected to the copper wiring film 54, 
the top of the protrusion 53 (57) abuts the opening 54a 
and collapses it, thereby allowing the strength of the 
connection between the protrusion 53 (57) and the 
metal film 54 to be increased. Of course, forming of the 
openings 54a is significantly effective in any of the 
described configurations, that is, either in the configura- 
tion having the protrusions 53h and 53I that have differ- 
ent heights, as shown in FIG. 1 5, or in the configuration 
having the protrusions 53 that have uniformed heights. 

(TWELFTH EMBODIMENT) 

[0266] Hereinbelow, a description will be given of a 
twelfth embodiment according to the present invention 
with reference to FIGS. 16A and 16B. The twelfth 
embodiment includes configurations and processing 
steps that are substantially common to those in the first 
embodiment. 

[0267] FIG. 1 6 A is a perspective view of a wiring cir- 
cuit substrate according to the twelfth embodiment, and 
FIG. 16B is a cross-sectional view thereof. 
[0268] FIGS. 16A (perspective view) and 16B 
(cross-sectional view) show major portions of the wiring 
circuit substrate of the present embodiment in a state 
before conductor circuits are formed. The wiring circuit 
substrate is arranged such that protrusions for connect- 
ing upper and lower conductors to each other are 
formed; spacers 61 are formed of the same material as 
that for, for example, the protrusions 57, to have the 
same height as that of the protrusions in the same step 
at which the protrusions are formed; and also, a prede- 
termined spacing between conductor circuits formed of 
a copper base member 51 on the wiring circuit substrate 
and a core substrate (not shown in FIG. 16) is main- 
tained, and the thickness of an insulating layer is set to 
a predetermined position; thereby improving imped- 
ance-controllability. 

[0269] Specifically, the protrusions are formed by 
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performing selective etching for the base member 51, 
and the protrusions thus formed are used for connecting 
upper and lower conductors to each other. However, 
generally, an insulating sheet does not have a good 

5 characteristic in regard to the thickness tolerance, and 
also, the finished thickness thereof varies according to 
temperature and pressure applied at an overlaying step, 
thereby making it difficult to obtain a uniform thickness 
of the insulating sheet Therefore, the spacing between 

w the copper foil overlaid on the insulating sheet and the 
core substrate is not constant, thereby making imped- 
ance control of the wiring circuit substrate to be difficult. 
[0270] In view of the above problems, the present 
embodiment is arranged such that the spacers 61 are 

is formed in appropriate portions, and the individual spac- 
ers 61 are pressed until they abut the core substrate 
through a prepreg so as to push out an excessive insu- 
lating material to peripheral portions, thereby making 
the spacing between upper and lower copper patterns 

20 to be constant to allow the impedance-controllability to 
be improved. The spacers 61 may be formed in any pat- 
tern, for example, in a matrix or in a frame, unless they 
become obstacles to forming of the conductor circuits. 
The spacers 61 can also be used as ground lines for 

25 electrostatic shields. 

(THIRTEENTH EMBODIMENT) 

[0271] Hereinbelow, a description will be given of a 
30 thirteenth embodiment according to the present inven- 
tion with reference to FIG. 17. The thirteenth embodi- 
ment includes configurations and processing steps that 
are substantially common to those in the first embodi- 
ment FIG. 17 is a cross-sectional view showing a pro- 
35 trusion of a wiring circuit substrate according to the 
thirteenth embodiment 

[0272] As shown in FIG. 17, the wiring circuit sub- 
strate of the thirteenth embodiment is configured includ- 
ing large-diameter protrusions 53x and small -diameter 

40 protrusions 53y. A high current is applied to flow in the 
large-diameter protrusions 53x that connect upper and 
lower conductors to each other. On the other hand, a 
low current is applied to flow in the small-diameter pro- 
trusions 53y that connect upper and lower conductors to 

45 each other. 

[0273] According to the embodiment described 
above, either a high current or a low current can be 
applied to the uniformly small protrusions that connect 
upper and lower conductors to each other. This pre- 

50 vents a non-negligible voltage drop and heat generation 
in the high-current-passing protrusions that connect 
upper and lower conductors to each other. In addition, 
either a low current or a high current can be applied to 
flow in the relatively large protrusions (in the uniform 

55 size) that connect upper and tower conductors to each 
other. This arrangement solves a problem possibly aris- 
ing in that the low-current-passing protrusions exclu- 
sively use an unnecessary large area to be an obstacle 
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to improvement in integration density. 
(FOURTEENTH EMBODIMENT) 

[0274] Hereinbelow, a description will be given of a 5 
fourteenth embodiment according to the present inven- 
tion with reference to FIGS. 18Ato 18C. The fourteenth 
embodiment includes configurations and processing 
steps that are substantially common to those in the first 
embodiment. 10 
[0275] FIG. 18A is a perspective view showing a 
configuration of a wiring circuit substrate according to 
the fourteenth embodiment. 

[0276] As shown in FIG. 18A, in the same step in 
which protrusions 53 (57) are formed, alignment marks is 
or identification marks 63 for identification of models or 
the like are formed. 

[0277] FIG. 1 8A shows a stage before a copper foil 
or the like is formed via an interlayer-insulating layer on 
the side where the protrusions are formed. 20 
[0278] FIG. 18B shows an identification mark 63a 
(alignment mark pattern) as an example of the identifi- 
cation mark 63. Also, FIG. 18C shows another example 
identification mark 63b (alignment mark pattern). 
[0279] In the present embodiment, since the identi- 25 
fication marks 63 are formed in the same step at which 
the protrusions 53 (57) are formed, the identification 
marks 63 are formed of the same material as that for the 
protrusions 53 (57) to have the same height as that 
thereof. 30 
[0280] According to the present embodiment 
described above, since the marks 63 are formed in the 
same step at which the protrusions 53 (57) are formed, 
there is an advantage in that a step dedicated to forming 
the marks 63 is not required. In addition, since the 35 
marks 63 are formed in the same step at which the pro- 
trusions 53 (57) are formed, the positional deviation 
between the marks 63 and the individual protrusions 
can be minimized. 

40 

(FIFTEENTH EMBODIMENT) 

[0281] Hereinbelow, a description will be given of a 
fifteenth embodiment according to the present invention 
with reference to FIGS. 19A to 19D. The fifteenth 45 
embodiment includes configurations and processing 
steps that are substantially common to those in the first 
embodiment. FIGS. 19A to 19D are cross-sectional 
views showing a manufacturing method for a wiring cir- 
cuit substrate according to the fifteenth embodiment in so 
the order of manufacturing steps. 

STEP (A) 

[0282] First of all, as shown in FIG. 1 9A, a core sub- 55 
strate 70 is prepared. The core substrate 70 is config- 
ured including at least one insulating substrate 71, a 
plurality of conductor circuits 72 formed on two faces of 
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the core substrate 70, and through-holes 73 formed in 
the insulating substrate 71. Peripheral portions of the 
through-holes 73 are covered by the conductor circuits 
72; that is, the conductor circuit 72 is also formed 
between the through-hole 73 and the insulating sub- 
strate 71 . 

[0283] The insulating substrate 71 is preferably 
formed of, for example, resin. The conductor circuits 72 
are preferably formed of, for example, a copper mate- 
rial. The through-hole 73 functions for connecting con- 
ductors formed on one face of the insulating substrate 
71 and conductors formed on the other face of the insu- 
lating substrate 71. 

[0284] On the two faces of the core substrate 70 
composed as described above, individual wiring circuit 
substrates including either protrusions 53 or protrusions 
57, which will be described below, are overlaid. 

STEP (B) 

[0285] Subsequently, as shown in FIG. 19B, metal 
layers 74 are formed on the conductor circuits 72 indi- 
vidually corresponding to the protrusions on the wiring 
circuit substrates that will be overlaid. The metal layers 
74 are preferably formed of, for example, conductive 
paste, solder, and a noble metal. 

STEP (C) 

[0286] Subsequently, as shown in FIG. 19C, wiring 
circuit substrates 75 are individually overlaid on two 
faces of the core substrate 70. Individual protrusions 53 
are connected to the metal layers 74 at positions corre- 
sponding to the metal layers 74. The protrusions 53 are 
formed by extending base members 51. An interlayer- 
insulating layer 55 is formed between one face of the 
insulating substrate 71 and the base member 51 of one 
of the wiring circuit substrates 75. Also, an Interlayer- 
insulating layer 55 is formed between the other face of 
the insulating substrate 71 and the base member 51 of 
the other one of the wiring circuit substrates 75. 

STEP (D) 

[0287] Subsequently, as shown in FIG. 1 9D, etching 
is selectively performed for the individual base mem- 
bers 51 on the two faces of the wiring circuit substrates 
75. Thereby, patterning is performed to form the con- 
ductor circuits. Thus, by arranging the configuration 
made according to the at least two wiring circuit sub- 
strates 75 and the core substrate 70, high circuit inte- 
gration can be implemented. Furthermore, the reliability 
of connection between the individual protrusions and 
the individual conductor circuits is improved, therefore 
allowing the wiring circuit substrate to be manufactured 
to have high quality. 

[0288] The etching step for the base members 51 
may be performed prior to the step of overlaying the wir- 
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ing circuit substrates 75 on the two faces of the core 
substrate 20. 

(SIXTEENTH EMBODIMENT) 

5 

[0289] Hereinbelow, a description will be given of a 
sixteenth embodiment according to the present inven- 
tion with reference to FIGS. 20A to 20C. The sixteenth 
embodiment includes configurations and processing 
steps that are substantially common to those in the first io 
embodiment. 

[0290] The present embodiment is configured such 
that, in the described fifteenth embodiment, openings 
72a having the diameter larger than that of the top of 
each of the protrusions 63 are formed in the individual 75 
conductor circuits 72 to which the protrusions 53 are 
connected. 

[0291] FIG. 20A is a cross-sectional view of the 
embodiment described above. FIG. 20B is a plan view 
of a configuration of one of the conductor circuits 72 20 
connected to the protrusions 53. 
[0292] In the present embodiment, as shown in 
FIG. 20A, the openings 72a are individually formed in 
the conductor circuits 72. 

[0293] The conductor circuits 72 are formed on the 25 
entire face of, for example, the insulating substrate 71 in 
the core substrate. The openings 72a are formed in the 
individual conductor circuits 72 formed on the insulating 
substrate 71 . It is preferable that the openings 72a be 
formed depending on the size, the shape, the arrange- 30 
ment position, the number, and the like of the protru- 
sions in the individual embodiments described above. 
For example, a plurality of the openings 72a may be 
formed In one conductor circuit 72. In addition, the 
diameters of the individual openings must be larger than 35 
the diameter of the protrusions, but may be different 
from each other. Furthermore, the individual openings 
are not restricted to be circular, but may be polygonal. 
[0294] According to the above, the protrusion 53 
can be partially inserted into the opening 72a via the 40 
metal layer 74. This allows the connection strength 
between the protrusions 53 and the conductor circuits 
72 to be increased. Therefore, the reliability of the con- 
nection between the wiring circuit substrates 75 and the 
core substrate can be further improved. 45 
[0295] The metal layers 74 are preferably formed of 
conductive paste, solder, a noble metal, or the like. 
[0296] FIG. 20C is a cross-sectional view of a mod- 
ified example of the present embodiment In the figure, 
first of all, a metal layer 74 is formed on the surface of a so 
conductor circuit 72 and an opening 72a. 
[0297] After the metal layer 74 is formed, part of the 
metal layer 74 that protrudes from the surface of the 
conductor circuit 72 is removed by performing polishing. 
Thereby, the metal layer 74 can be formed only In the 55 
inside of the opening 72a. 

[0298] In this case, for example, when the wiring cir- 
cuit substrates 75 are overlaid, they are connected to 



each other in a condition that each of the protrusions 53 
or 57 is inserted into the conductive paste layer, the sol- 
der layer, or the metal layer 74 in each of the openings 
72a. 

(SEVENTEENTH EMBODIMENT) 

[0299] Hereinbelow, a description will be given of a 
seventeenth embodiment according to the present 
invention with reference to FIGS. 21 A to 21 C. The sev- 
enteenth embodiment includes configurations and 
processing steps that are substantially common to 
those in the first embodiment 

[0300] FIGS. 21 A to 21 C are cross-sectional views 
showing a manufacturing method for a wiring circuit 
substrate according to the tenth embodiment in the 
order of manufacturing steps. 

STEP (A) 

[0301] As shown in FIG. 21 A, a silver foil 56 is pre- 
pared on one side of a wiring circuit substrate that will 
be connected to protrusions 53 (or, protrusions 57 or 
the like). A plurality of metal layers 76 is formed in posi- 
tions corresponding to the protrusions 53 on a face 
opposing the protrusions 53 of the silver foil 56. 
[0302] Preferably, the metal layers 76 are members, 
for example, a conductive-paste layer, a solder layer, 
and a noble metal (such as gold), that are suitable for 
securing connection characteristics or improving the 
connection characteristics. 

STEP (B) 

[0303] Subsequently, as shown in FIG. 21 B, an 
interiayer-insulating layer 55 is arranged between the 
silver foil 56 on which the plurality of metal layers 76 is 
provided and a base member 51 on which a plurality of 
protrusions 53 is formed. 

STEP (C) 

[0304] Subsequently, as shown in FIG. 21 C, the sil- 
ver foil 56 is overlaid on the base member 51 , which has 
the protrusions 53, via the interiayer-insulating layer 55. 
At this time, the protrusions 53 pierce the interiayer- 
insulating layer 55 and are in contact with the metal lay- 
ers 76. 

[0305] Subsequently, although it is not shown in the 
figures, etching is selectively performed for the base 
member 51 and the silver foil 56 at the same time or at 
different time, thereby forming conductor circuits on the 
individual upper and lower faces. 
[0306] According to the embodiment described 
above, good characteristics of the connection between 
the protrusions 53 and the conductor circuits formed of 
the silver foil 56 can be obtained. 
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[0307] Hereinbelow, a description will be given of 
an eighteen embodiment according to the present 
invention with reference to FIG. 22. The eighteenth 
embodiment includes configurations and processing 
steps that are substantially common to those in the first 
embodiment 

[0308] FIG. 22 is a cross-sectional view of a wiring 
circuit substrate of the present embodiment. As shown 
in FIG. 22, the wiring circuit substrate of the present 
embodiment uses an anisotropic conductive film 55a as 
an interlayer-insulating layer 55. 
[0309] The anisotropic conductive film 55a is 
formed of dispersed metal particles. According to appli- 
cation of a vertical pressure, conductive particles are 
forced to fill between each of the protrusions 53 and the 
silver foil 56. When the conductive particles are 
pressed, they are inserted into the individual faces, 
thereby improving the reliability of connection. At this 
time, the portion sandwiched by each of the protrusions 
53 and the interlayer-insulating layer 55 becomes con- 
ductive, but other portions retain insulation characteris- 
tics. 

[0310] As described above, characteristics of the 
connection between the protrusions 53 and the silver 
foil 56 are secured according to the anisotropic conduc- 
tive film 55a, and in addition, the insulation characteris- 
tics required for the interlayer-insulating layer can be 
secured. 

[031 1] In the above, the anisotropic conductive film 
may be formed only on the protrusions 53, and the inter- 
layer-insulating layer may be formed of a standard resin 
material. In these cases, the protrusions 53 and the sil- 
ver foil 56 are electrically connected to each other via 
the anisotropic conductive film, and the insulation is 
secured via the standard insulating material. 

(NINETEENTH EMBODIMENT) 

[0312] Hereinbelow, a description will be given of a 
nineteenth embodiment according to the present inven- 
tion with reference to FIGS. 23A to 23C. The nineteenth 
embodiment includes configurations and processing 
steps that are substantially common to those in the indi- 
vidual embodiments described above. For the substan- 
tially common configurations and steps, a detailed 
description will be omitted. FIGS. 23A to 23C are cross- 
sectional views each showing a multilayer wiring circuit 
substrate of the present embodiment 
[0313] As shown in FIGS. 23A to 23C, a multilayer 
wiring circuit substrate 36B is formed by overlaying the 
individual wiring circuit substrates 28A (first and third 
wiring circuit substrates) shown in FIG. 1G in the 
described first embodiment, and the wiring circuit sub- 
strate 33B (second wiring circuit substrate) shown in 
FIG. 3F in the described second embodiment The wir- 
ing circuit substrate 33B (second wiring circuit sub- 



strate) is overlaid on the wiring circuit substrate 28A 
(first wiring circuit substrate), and the wiring circuit sub- 
strate 28A (third wiring circuit substrate) is overlaid on 
the wiring circuit substrate 33B (second wiring circuit 

5 substrate). 

[031 4] To configure the wiring circuit substrate 36B, 
the two wiring circuit substrates 28A are preliminarily 
manufactured according to a manufacturing method 
similar to that having steps (A) to (G) in the first embod- 

io iment Concurrently, the wiring circuit substrate 33B is 
preliminarily manufactured according to a manufactur- 
ing method similar to that having steps (A) to (F) in the 
second embodiment. 

[0315] Subsequently as shown in FIG. 23A, posi- 

15 tioning is carried out by arranging the upper and lower 
wiring circuit substrates 28 A with the wiring circuit sub- 
strate 33B being placed therebetween. Then, they are 
thermally press-bonded to each other by using an over- 
laying press so as to be a sandwich-like integral unit 

20 [0316] After the above overlaying step, resist films 
24 are selectively formed on the upper surface of the 
upper wiring circuit substrate 28A and the lower surface 
of the lower wiring circuit substrate 28A. Subsequently, 
patterning is performed for the individual wiring circuit 

25 substrates 28A by performing etching therefor using the 
resist films 24 as masks, thereby forming conductor cir- 
cuits 35. According to the above procedure, a plurality of 
conductor circuits is obtained, and the multilayer wiring 
circuit substrate 36 B is produced. 

30 [0317] In this way, according to the present embod- 
iment, advantageous effects similar to those in the 
described individual embodiments are produced, and 
concurrently, the multilayer wiring circuit substrate hav- 
ing the plurality of conductor circuits can be obtained. 

35 This allows the density of the wiring circuit substrate to 
be even higher. 

(TWENTIETH EMBODIMENT) 

40 [0318] Hereinbelow, a description will be given of a 
twentieth embodiment according to the present inven- 
tion with reference to FIGS. 24A to 24C. The twentieth 
embodiment includes configurations and processing 
steps that are substantially common to those in the indi- 

45 vidual embodiments described above. For the substan- 
tially common configurations and steps, a detailed 
description will be omitted. FIGS. 24A to 24C are cross- 
sectional views each showing a multilayer wiring circuit 
substrate of the present embodiment. 

50 [0319] As shown in FIGS. 24A to 24C, a multilayer 
wiring circuit substrate 36C is formed by overlaying the 
individual wiring circuit substrates 28C (first and third 
wiring circuit substrates) shown in FIG. 6 in the 
described fourth embodiment, and the wiring circuit 

55 substrate 33B (second wiring circuit substrate) shown in 
FIG. 3F in the described second embodiment The wir- 
ing circuit substrate 33B (second wiring circuit sub- 
strate) is overlaid on the wiring circuit substrate 28C 
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(first wiring circuit substrate), and the wiring circuit sub- 
strate 28C (third wiring circuit substrate) is overlaid on 
the wiring circuit substrate 33B (second wiring circuit 
substrate). 

[0320] Similarly to the nineteenth embodiment, to s 
configure the wiring circuit substrate 36C, the individual 
wiring circuit substrates 28C and the wiring circuit sub- 
strate 33b are preliminarily manufactured according to 
manufacturing methods similar to those in the corre- 
sponding embodiments. Subsequently, they are ther- io 
mally press-bonded to each other by using an 
overlaying press so as to be a sandwich -like integral 
unit. After the overlaying step, etching is performed for 
the upper and lower wiring circuit substrates of the wir- 
ing circuit substrate 36C by using resist films on the indi- is 
vidual upper and lower surface as masks. Thereby, a 
plurality of conductor circuits is obtained, and the multi- 
layer wiring circuit substrate 36C is produced. 
[0321] In this way, according to the present embod- 
iment, advantageous effects similar to those in the 20 
described individual embodiments are produced, and 
concurrently, the multilayer wiring circuit substrate hav- 
ing the plurality of conductor circuits can be obtained. 
This allows the density of the wiring circuit substrate to 
be even higher. 25 

(TWENTY-FIRST EMBODIMENT) 

[0322] Hereinbeiow, a description will be given of a 
twenty-first embodiment according to the present inven- 30 
tion with reference to FIGS. 25A to 25C. The twenty-first 
embodiment includes configurations and processing 
steps that are substantially common to those in the indi- 
vidual embodiments described above. For the substan- 
tially common configurations and steps, a detailed 35 
description will be omitted. FIGS. 25A to 25C are cross- 
sectional views each showing a multilayer wiring circuit 
substrate of the present embodiment. 
[0323] As shown in FIGS. 25A to 25C, a multilayer 
wiring circuit substrate 36D is formed by overlaying the 40 
wiring circuit substrate 28A (first wiring circuit substrate) 
shown in FIG. 1G in the described first embodiment; the 
wiring circuit substrate 33B (second wiring circuit sub- 
strate) shown in FIG. 3F in the described second 
embodiment, and the wiring circuit substrate 28C (third 45 
wiring circuit substrate) shown in FIG. 6 in the described 
fourth embodiment. The wiring circuit substrate 33B 
(second wiring circuit substrate) is overlaid on the wiring 
circuit substrate 28A (first wiring circuit substrate), and 
the wiring circuit substrate 28C (third wiring circuit sub- so 
strate) is overlaid on the wiring circuit substrate 33B 
(second wiring circuit substrate). 
[0324] Similarly to the nineteenth embodiment, to 
configure the wiring circuit substrate 36D, the individual 
wiring circuit substrates 28A, 33B, and 28C are prelimi- 55 
narily manufactured according to manufacturing meth- 
ods similar to those in the corresponding embodiments. 
Subsequently, they are thermally press-bonded to each 



other by using an overlaying press so as to be a sand- 
wich-like integral unit. After the overlaying step, etching 
is performed for the upper and lower wiring circuit sub- 
strates of the wiring circuit substrate 36D by using resist 
films on the individual upper and lower surface as 
masks. Thereby, a plurality of conductor circuits is 
obtained, and the multilayer wiring circuit substrate 36D 
is produced. 

[0325] In this way, according to the present embod- 
iment, advantageous effects similar to those in the 
described individual embodiments are produced, and 
concurrently, the multilayer wiring circuit substrate hav- 
ing the plurality of conductor circuits can be obtained. 
This allows the density of the wiring circuit substrate to 
be even higher. 

(TWENTY-SECOND EMBODIMENT) 

[0326] Hereinbeiow, a description will be given of a 
twenty-second embodiment according to the present 
invention with reference to FIGS. 26A to 26C. The 
twenty^second embodiment includes configurations and 
processing steps that are substantially common to 
those in the individual embodiments described above. 
For the substantially common configurations and steps, 
a detailed description will be omitted. FIGS. 26Ato 26C 
are cross-sectional views each showing a multilayer wir- 
ing circuit substrate of the present embodiment. 
[0327] As shown in FIGS. 26A to 26C, a multilayer 
wiring circuit substrate 47B is formed by overlaying the 
wiring circuit substrates 46 (first and third wiring circuit 
substrates) shown in FIG. 7 in the described fifth 
embodiment, the wiring circuit substrate 33B (second 
wiring circuit substrate) shown in FIG. 3F in the 
described second embodiment, and a plurality of LSI 
chips 48. The wiring circuit substrate 33B (second wir- 
ing circuit substrate) Is overlaid on the wiring circuit sub- 
strate 46 (first wiring circuit substrate), the wiring circuit 
substrate 46 (third wiring circuit substrate) is overlaid on 
the wiring circuit substrate 33B (second wiring circuit 
substrate), and in addition, the plurality of LSI chips 48 
is overlaid outside of the wiring circuit substrates 46 
(first and third wiring circuit substrates). 
[0328] Similarly to the nineteenth embodiment, to 
configure the wiring circuit substrate 47B, the individual 
wiring circuit substrates 46 and the wiring circuit sub- 
strate 33B are preliminarily manufactured according to 
manufacturing methods similar to those in the corre- 
sponding embodiments. Subsequently, they are ther- 
mally press-bonded to each other by using an 
overlaying press so as to be a sandwich -like integral 
unit. After the overlaying step, etching is performed for 
the upper and lower wiring circuit substrates of the wir- 
ing circuit substrate 47B by using resist films on the indi- 
vidual upper and lower surface as masks; thereby, a 
plurality of conductor circuits is obtained. 
[0329] In addition, the plurality of LSI chips 48 is 
mounted from the outside, and the multilayer wiring cir- 
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cuit substrate 47B is thereby produced. 
[0330] In this way, according to the present embod- 
iment, advantageous effects similar to those in the 
described individual embodiments are produced, and 
concurrently, the multilayer wiring circuit substrate hav- s 
ing the plurality of conductor circuits can be obtained. 
This allows the density of the wiring circuit substrate to 
be even higher, and furthermore, allows the LSI chips 
having a very high integration density to be mounted. 

10 

(TWENTY-THIRD EMBODIMENT) 

[0331] Hereinbelow, a description will be given of a 
twenty-third embodiment according to the present 
invention with reference to FIGS. 27A to 27C. The 15 
twenty-third embodiment includes configurations and 
processing steps that are substantially common to 
those in the individual embodiments described above. 
For the substantially common configurations and steps, 
a detailed description will be omitted. FIGS. 27A to 27C 20 
are cross-sectional views each showing a multilayer wir- 
ing circuit substrate of the present embodiment 
[0332] As shown in FIGS. 27A to 27C, a multilayer 
wiring circuit substrate 47C is formed by overlaying the 
wiring circuit substrate 46 (first wiring circuit substrate) 25 
shown in FIG. 7 in the described fifth embodiment, the 
wiring circuit substrate 33B (second wiring circuit sub- 
strate) shown in FIG. 3F in the described second 
embodiment, the wiring circuit substrate 28A (third wir- 
ing circuit substrate) shown in FIG. 1G in the described 30 
first embodiment, and a plurality of LSI chips 48. The 
wiring circuit substrate 33B (second wiring circuit sub- 
strate) is overlaid on the wiring circuit substrate 46 (first 
wiring circuit substrate), the wiring circuit substrate 28A 
(third wiring circuit substrate) is overlaid on the wiring 35 
circuit substrate 33B (second wiring circuit substrate), 
and in addition, the plurality of LSI chips 48 is overlaid 
outside of the wiring circuit substrates 28A and 46 (third 
and first wiring circuit substrates). 

[0333] Similarly to the nineteenth embodiment, to ao 
configure the wiring circuit substrate 47C, the individual 
wiring circuit substrates 46, 33B, and 28A are prelimi- 
narily manufactured according to manufacturing meth- 
ods similar to those in the corresponding embodiments. 
Subsequently, they are thermally press-bonded to each 45 
other by using an overlaying press so as to be a sand- 
wich-like integral unit. After the overlaying step, etching 
is performed for the upper and lower wiring circuit sub- 
strates of the wiring circuit substrate 47C by using resist 
films on the individual upper and lower surface as so 
masks; thereby, a plurality of conductor circuits is 
obtained. 

[0334] In addition, the plurality of LSI chips 48 is 
mounted from the outside, and the multilayer wiring cir- 
cuit substrate 47C is thereby produced. 55 
[0335] In this way, according to the present embod- 
iment, advantageous effects similar to those in the 
described individual embodiments are produced, and 



concurrently, the multilayer wiring circuit substrate hav- 
ing the plurality of conductor circuits can be obtained. 
This allows the density of the wiring circuit substrate to 
be even higher, and furthermore, allows the LSI chips 
having a very high integration density to be mounted. 

(TWENTY- FOURTH EMBODIMENT) 

[0336] Hereinbelow, a description will be given of a 
twenty-fourth embodiment according to the present 
invention with reference to FIG. 28. The. twenty-fourth 
embodiment includes configurations and processing 
steps that are substantially common to those in the indi- 
vidual embodiments described above. For the substan- 
tially common configurations and steps, a detailed 
description will be omitted. FIG. 28 is a cross-sectional 
view showing a multilayer wiring circuit substrate of the 
present embodiment 

[0337] As shown in FIG. 28, a multilayer wiring cir- 
cuit substrate 36 E is formed by overlaying the wiring cir- 
cuit substrates 28C (first and third wiring circuit 
substrates) shown in FIG. 6 in the described fourth 
embodiment, and the wiring circuit substrate 33C (sec- 
ond wiring circuit substrate) shown in FIG. 6 in the same 
fourth embodiment. The wiring circuit substrate 33C 
(second wiring circuit substrate) is overlaid on the wiring 
circuit substrate 28C (first wiring circuit substrate), and 
the wiring circuit substrate 28C (third wiring circuit sub- 
strate) is overlaid on the wiring circuit substrate 33C 
(second wiring circuit substrate). 
[0338] Similarly to the nineteenth embodiment, to 
configure the wiring circuit substrate 36E, the individual 
wiring circuit substrates 28C and the wiring circuit sub- 
strate 33C are preliminarily manufactured according to 
a manufacturing method similar to that in the corre- 
sponding embodiment. Subsequently, they are ther- 
mally press-bonded to each other by using an 
overlaying press so as to be a sandwich-like integral 
unit. After the overlaying step, etching is performed for 
the upper and lower wiring circuit substrates of the wir- 
ing circuit substrate 36E by using resist films on the indi- 
vidual upper and lower surface as masks; thereby, a 
plurality of conductor circuits is obtained, and in addi- 
tion, the multilayer wiring circuit substrate 36E is pro- 
duced. 

[0339] In this way, according to the present embod- 
iment, advantageous effects similar to those in the 
described embodiment are produced, and concurrently, 
the multilayer wiring circuit substrate having the plurality 
of conductor circuits can be obtained. This allows the 
density of the wiring circuit substrate to be even higher. 

(TWENTY-FIFTH EMBODIMENT) 

[0340] Hereinbelow, a description will be given of a 
twenty-fifth embodiment according to the present inven- 
tion with reference to FIGS. 29A to 29C. The twenty-fifth 
embodiment includes configurations and processing 
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steps that are substantially common to those in the indi- 
vidual embodiments described above. For the substan- 
tially common configurations and steps, a detailed 
description will be omitted. FIGS. 29A to 29C are cross- 
sectional views each showing a multilayer wiring circuit 5 
substrate of the present embodiment. 
[0341] As shown in FIGS. 29A to 29C, a multilayer 
wiring circuit substrate 36F is formed by overlaying the 
wiring circuit substrates 28A (first and third wiring circuit 
substrates) shown in FIG. 1G in the described first 10 
embodiment, and the wiring circuit substrate 33C (sec- 
ond wiring circuit substrate) shown in FIG. 6 in the 
fourth embodiment. The wiring circuit substrate 33C 
(second wiring circuit substrate) is overlaid on the wiring 
circuit substrate 28A (first wiring circuit substrate), and 75 
the wiring circuit substrate 28A (third wiring circuit sub- 
strate) is overlaid on the wiring circuit substrate 33C 
(second wiring circuit substrate). 
[0342] Similarly to the nineteenth embodiment, to 
configure the wiring circuit substrate 36F, the individual 20 
wiring circuit substrates 28A and the wiring circuit sub- 
strate 33C are preliminarily manufactured according to 
manufacturing methods similar to those in the corre- 
sponding embodiments. Subsequently, they are ther- 
mally press-bonded to each other by using an 25 
overlaying press so as to be a sandwich-like integral 
unit. After the overlaying step, etching is performed for 
the upper and lower wiring circuit substrates of the wir- 
ing circuit substrate 36F by using resist films on the indi- 
vidual upper and lower surface as masks; thereby, a 30 
plurality of conductor circuits is obtained, and in addi- 
tion, the multilayer wiring circuit substrate 36F is pro- 
duced. 

[0343] In this way, according to the present embod- 
iment, advantageous effects similar to those in the 35 
described embodiment are produced, and concurrently, 
the multilayer wiring circuit substrate having the plurality 
of conductor circuits can be obtained. This allows the 
density of the wiring circuit substrate to be even higher. 

40 

(TWENTY-SIXTH EMBODIMENT) 

[0344] Hereinbelow, a description will be given of a 
twenty-sixth embodiment according to the present 
invention with reference to FIGS. 30A to 30C. The 45 
twenty-sixth embodiment includes configurations and 
processing steps that are substantially common to 
those in the individual embodiments described above. 
For the substantially common configurations and steps, 
a detailed description will be omitted. FIGS. 30A to 30C so 
are cross-sectional views each showing a multilayer wir- 
ing circuit substrate of the present embodiment 
[0345] As shown in FIGS. 30A to 30C, a multilayer 
wiring circuit substrate 36G is formed by overlaying the 
wiring circuit substrate 28A (first wiring circuit substrate) 55 
shown in FIG. 1 G in the described first embodiment; the 
wiring circuit substrate 33C (second wiring circuit sub- 
strate) shown in FIG. 6 in the described fourth embodi- 



ment, and the wiring circuit substrate 28C (third wiring 
circuit substrate) shown in FIG. 6 in the described fourth 
embodiment The wiring circuit substrate 33C (second 
wiring circuit substrate) is overlaid on the wiring circuit 
substrate 28A (first wiring circuit substrate), and the wir- 
ing circuit substrate 28C (third wiring circuit substrate) is 
overlaid on the wiring circuit substrate 33C (second wir- 
ing circuit substrate). 

[0346] Similarly to the nineteenth embodiment, to 
configure the wiring circuit substrate 36G, the individual 
wiring circuit substrates 28A, 33C, and 28C are prelimi- 
narily manufactured according to manufacturing meth- 
ods similar to those in the corresponding embodiments. 
Subsequently, they are thermally press-bonded to each 
other by using an overlaying press so as to be a sand- 
wich-like integral unit. After the overlaying step, etching 
is performed for the upper and lower wiring circuit sub- 
strates of the wiring circuit substrate 36G by using resist 
films on the individual upper and lower surface as 
masks. Thereby, a plurality of conductor circuits is 
obtained, and the multilayer wiring circuit substrate 36G 
is produced. 

[0347] In this way, according to the present embod- 
iment, advantageous effects similar to those in the 
described Individual embodiments are produced, and 
concurrently, the multilayer wiring circuit substrate hav- 
ing the plurality of conductor circuits can be obtained. 
This allows the density of the wiring circuit substrate to 
be even higher. 

(TWENTY-SEVENTH EMBODIMENT) 

[0348] Hereinbelow, a description will be given of a 
twenty-seventh embodiment according to the present 
invention with reference to FIGS. 31 A to 31 C. The 
twenty-seventh embodiment includes configurations 
and processing steps that are substantially common to 
those in the individual embodiments described above. 
For the substantially common configurations and steps, 
a detailed description will be omitted. FIGS. 31 A to 31 C 
are cross-sectional views each showing a multilayer wir- 
ing circuit substrate of the present embodiment. 
[0349] As shown in FIGS. 31 A to 31 C, a multilayer 
wiring circuit substrate 47D is formed by overlaying the 
wiring circuit substrates 46 (first and third wiring circuit 
substrates) shown in FIG. 7 in the described fifth 
embodiment, the wiring circuit substrate 33C (second 
wiring circuit substrate) shown in FIG. 6 in the described 
fourth embodiment, and a plurality of LSI chips 48. The 
wiring circuit substrate 33C (second wiring circuit sub- 
strate) is overlaid on the wiring circuit substrate 46 (first 
wiring circuit substrate), the wiring circuit substrate 46 
(third wiring circuit substrate) is overlaid on the wiring 
circuit substrate 33C (second wiring circuit substrate), 
and in addition, the plurality of LSI chips 48 is overlaid 
outside of the wiring circuit substrates 46 (first and third 
wiring circuit substrates). 

[0350] Similarly to the nineteenth embodiment, to 



50 



31 



61 EP 1 093 329 A2 62* 



configure the wiring circuit substrate 47D, the individual 
wiring circuit substrates 46 and the wiring circuit sub- 
strate 33C are preliminarily manufactured according to 
manufacturing methods similar to those in the corre- 
sponding embodiments. Subsequently, they are ther- 5 
mally press-bonded to each other by using an 
overlaying press so as to be a sandwich-like integral 
unit. After the overlaying step, etching is performed for 
the upper and lower wiring circuit substrates of the wir- 
ing circuit substrate 47D by using resist films on the indi- 10 
vidual upper and lower surface as masks; thereby, a 
plurality of conductor circuits is obtained. 
[0351] In addition, the plurality of LSI chips 48 is 
mounted from the outside, and the multilayer wiring cir- 
cuit substrate 47D is thereby produced. 15 
[0352] In this way, according to the present embod- 
iment, advantageous effects similar to those in the 
described individual embodiments are produced, and 
concurrently, the multilayer wiring circuit substrate hav- 
ing the plurality of conductor circuits can be obtained. 20 
This allows the density of the wiring circuit substrate to 
be even higher, and furthermore, allows the LSI chips 
having a very high integration density to be mounted. 

(TWENTY-EIGHTH EMBODIMENT) 25 

[0353] Hereinbelow, a description will be given of a 
twenty-eighth embodiment according to the present 
invention with reference to FIGS. 32A to 32C. The 
twenty-eighth embodiment includes configurations and 30 
processing steps that are substantially common to 
those in the individual embodiments described above. 
For the substantially common configurations and steps, 
a detailed description will be omitted. FIGS. 32A to 32C 
are cross-sectional views each showing a multilayer wir- 35 
ing circuit substrate of the present embodiment 
[0354] As shown in FIGS. 32A to 32C, a multilayer 
wiring circuit substrate 47E is formed by overlaying the 
wiring circuit substrate 46 (first wiring circuit substrate) 
shown in FIG. 7 in the described fifth embodiment, the 40 
wiring circuit substrate 33C (second wiring circuit sub- 
strate) shown in FIG. 6B in the described fourth embod- 
iment, the wiring circuit substrate 28A (third wiring 
circuit substrate) shown in FIG. 1 G in the described first 
embodiment, and a plurality of LSI chips 48. The wiring 45 
circuit substrate 33C (second wiring circuit substrate) is 
overlaid on the wiring circuit substrate 46 (first wiring cir- 
cuit substrate), the wiring circuit substrate 28A (third 
wiring circuit substrate) is overlaid on the wiring circuit 
substrate 33C (second wiring circuit substrate), and in so 
addition, the plurality of LSI chips 48 is overlaid outside 
of the wiring circuit substrates 28A and 46 (third and first 
wiring circuit substrates). 

[0355] Similarly to the nineteenth embodiment, to 
configure the wiring circuit substrate 47E, the individual 55 
wiring circuit substrates 46, 33C, and 28A are prelimi- 
narily manufactured according to manufacturing meth- 
ods similar to those in the corresponding embodiments. 



Subsequently, they are thermally press-bonded to each 
other by using an overlaying press so as to be a sand- 
wich-like integral unit. After the overlaying step, etching 
Is performed for the upper and lower wiring circuit sub- 
strates of the wiring circuit substrate 47E by using resist 
films on the individual upper and lower surface as 
masks; thereby, a plurality of conductor circuits is 
obtained. 

[0356] In addition, the plurality of LSI chips 48 is 
mounted from the outside, and the multilayer wiring cir- 
cuit substrate 47E is thereby produced. 
[0357] In this way, according to the present embod- 
iment, advantageous effects similar to those in the 
described individual embodiments are produced, and 
concurrently, the multilayer wiring circuit substrate hav- 
ing the plurality of conductor circuits can be obtained. 
This allows the density of the wiring circuit substrate to 
be even higher, and furthermore, allows the LSI chips 
having a very high integration density to be mounted. 

(TWENTY-NINTH EMBODIMENT) 

[0358] Hereinbelow, a description will be given of a 
twenty-ninth embodiment according to the present 
invention with reference to FIGS. 33A to 33C. The 
twenty-ninth embodiment includes configurations and 
processing steps that are substantially common to 
those in the individual embodiments described above. 
For the substantially common configurations and steps, 
a detailed description will be omitted. FIGS. 33A to 33C 
are cross-sectional views each showing a multilayer wir- 
ing circuit substrate of the present embodiment. 
[0359] As shown in FIGS. 33A to 33C, a multilayer 
wiring circuit substrate 47F is formed by overlaying the 
wiring circuit substrate 46 (first wiring circuit substrate) 
shown in FIG. 7 in the described fifth embodiment, the 
wiring circuit substrate 33C (second wiring circuit sub- 
strate) shown in FIG. 6 in the described fourth embodi- 
ment, the wiring circuit substrate 28C (third wiring circuit 
substrate) shown in FIG. 6 in the described fourth 
embodiment, and a plurality of LSI chips 48. The wiring 
circuit substrate 33C (second wiring circuit substrate) is 
overlaid on the wiring circuit substrate 46 (first wiring cir- 
cuit substrate), the wiring circuit substrate 28C (third 
wiring circuit substrate) is overlaid on the wiring circuit 
substrate 33C (second wiring circuit substrate), and in 
addition, the plurality of LSI chips 48 is overlaid outside 
of the wiring circuit substrates 28C and 46 (third and 
first wiring circuit substrates). 

[0360] Similarly to the nineteenth embodiment, to 
configure the wiring circuit substrate 47F, the individual 
wiring circuit substrates 46, 33C, and 28C are prelimi- 
narily manufactured according to manufacturing meth- 
ods similar to those in the corresponding embodiments. 
Subsequently, they are thermally press-bonded to each 
other by using an overlaying press so as to be a sand- 
wich-like integral unit. After the overlaying step, etching 
is performed for the upper and lower wiring circuit sub- 
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strates of the wiring circuit substrate 47F by using resist 
films on the individual upper and lower surface as 
masks; thereby, a plurality of conductor circuits is 
obtained. 

[0361] In addition, the plurality of LSI chips 48 is 
mounted from the outside, and the multilayer wiring cir- 
cuit substrate 47F is thereby produced. 
[0362] In this way, according to the present embod- 
iment, advantageous effects similar to those in the 
described individual embodiments are produced, and 
concurrently, the multilayer wiring circuit substrate hav- 
ing the plurality of conductor circuits can be obtained. 
This allows the density of the wiring circuit substrate to 
be even higher, and furthermore, allows the LSI chips 
having a very high integration density to be mounted. 

(THIRTIETH EMBODIMENT) 

[0363] Hereinbelow, a description will be given of a 
thirtieth embodiment according to the present invention 
with reference to FIG. 34. The thirtieth embodiment 
includes configurations and processing steps that are 
substantially common to those in the individual embodi- 
ments described above. For the substantially common 
configurations and steps, a detailed description will be 
omitted. FIG. 34 is a cross-sectional view showing a 
multilayer wiring circuit substrate of the present embod- 
iment. 

[0364] As shown in FIG. 34, a multilayer wiring cir- 
cuit substrate 36H is formed by overlaying the wiring cir- 
cuit substrates 28C (first and third wiring circuit 
substrates) shown in FIG. 5A (FIG. 6) in the described 
fourth embodiment, and the wiring circuit substrate 33A 
(second wiring circuit substrate) shown in FIG. 2D (FIG. 
2) in the described first embodiment. The wiring circuit 
substrate 33 A (second wiring circuit substrate) is over- 
laid on the wiring circuit substrate 28C (first wiring cir- 
cuit substrate), and the wiring circuit substrate 28C 
(third wiring circuit substrate) is overlaid on the wiring 
circuit substrate 33A (second wiring circuit substrate). 
[0365] Similarly to the nineteenth embodiment, to 
configure the wiring circuit substrate 36H, the individual 
wiring circuit substrates 28C and the wiring circuit sub- 
strate 33A are preliminarily manufactured according to 
manufacturing methods similar to those in the corre- 
sponding embodiments. Subsequently, they are ther- 
mally press-bonded to each other by using an 
overlaying press so as to be a sandwich-like integral 
unit. After the overlaying step, etching is performed for 
the upper and lower wiring circuit substrates of the wir- 
ing circuit substrate 36H by using resist films on the indi- 
vidual upper and lower surface as masks; thereby, a 
plurality of conductor circuits is obtained, and in addi- 
tion, the multilayer wiring circuit substrate 36H is pro- 
duced. 

[0366] In this way, according to the present embod- 
iment, advantageous effects similar to those in the 
described embodiment are produced, and concurrently, 



the multilayer wiring circuit substrate having the plurality 
of conductor circuits can be obtained. This allows the 
density of the wiring circuit substrate to be even higher. 

5 (THIRTY- FIRST EMBODIMENT) 

[0367] Hereinbelow, a description will be given of a 
thirty-first embodiment according to the present inven- 
tion with reference to FIGS. 35A to 35C. The thirty-first 

io embodiment includes configurations and processing 
steps that are substantially common to those in the indi- 
vidual embodiments described above. For the substan- 
tially common configurations and steps, a detailed 
description will be omitted. FIGS. 35A to 35C are cross- 

15 sectional views each showing a multilayer wiring circuit 
substrate of the present embodiment 
[0368] As shown in FIGS. 35A to 35C, a multilayer 
wiring circuit substrate 36! is formed by overlaying the 
wiring circuit substrate 28A (first wiring circuit substrate) 

20 shown in FIG. 1 G in the described first embodiment, the 
wiring circuit substrate 33B (second wiring circuit sub- 
strate) shown in FIG. 1 in the first embodiment, and the 
wiring circuit substrate 28C (third wiring circuit sub- 
strate) shown in FIG. 6 in the fourth embodiment. The 

25 wiring circuit substrate 33B (second wiring circuit sub- 
strate) is overlaid on the wiring circuit substrate 28A 
(first wiring circuit substrate), and the wiring circuit sub- 
strate 28C (third wiring circuit substrate) is overlaid on 
the wiring circuit substrate 33B (second wiring circuit 

30 substrate). 

[0369] Similarly to the nineteenth embodiment, to 
configure the wiring circuit substrate 361, the individual 
wiring circuit substrates 28A, 33B, and 28C are prelimi- 
narily manufactured according to manufacturing meth- 

35 ods similar to those in the corresponding embodiments. 
Subsequently, they are thermally press-bonded to each 
other by using an overlaying press so as to be a sand- 
wich-like integral unit. After the overlaying step, etching 
is performed for the upper and lower wiring circuit sub- 

40 strates of the wiring circuit substrate 361 by using resist 
films on the individual upper and lower surface as 
masks; thereby, a plurality of conductor circuits is 
obtained, and in addition, the multilayer wiring circuit 
substrate 361 is produced. 

45 [0370] In this way, according to the present embod- 
iment, advantageous effects similar to those in the 
described embodiment are produced, and concurrently, 
the multilayer wiring circuit substrate having the plurality 
of conductor circuits can be obtained. This allows the 

so density of the wiring circuit substrate to be even higher. 

(THIRTY-SECOND EMBODIMENT) 

[0371] Hereinbelow, a description will be given of a 
55 thirty-second embodiment according to the present 
invention with reference to FIGS. 36A to 36C. The thirty- 
second embodiment includes configurations and 
processing steps that are substantially common to 
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those in the individual embodiments described above. 
For the substantially common configurations and steps, 
a detailed description will be omitted- FIGS. 36Ato 36C 
are cross-sectional views each showing a multilayer wir- 
ing circuit substrate of the present embodiment 
[0372] As shown in FIGS. 36A to 36C, a multilayer 
wiring circuit substrate 47G is formed by overlaying the 
wiring circuit substrate 46 (first wiring circuit substrate) 
shown in FIG. 7 in the described fifth embodiment, the 
wiring circuit substrate 33 A (second wiring circuit sub- 
strate) shown in FIG. 1 in the described first embodi- 
ment, the wiring circuit substrate 28C (third wiring circuit 
substrate) shown in FIG. 6 in the described fourth 
embodiment, and a plurality of LSI chips 48. The wiring 
circuit substrate 33A (second wiring circuit substrate) is 
overlaid on the wiring circuit substrate 46 (first wiring cir- 
cuit substrate), the wiring circuit substrate 28C (third 
wiring circuit substrate) is overlaid on the wiring circuit 
substrate 33A (second wiring circuit substrate), and in 
addition, the plurality of LSI chips 48 is overlaid outside 
of the wiring circuit substrates 46 and 28C (first and 
third wiring circuit substrates). 

[0373] Similarly to the nineteenth embodiment, to 
configure the wiring circuit substrate 47G, the individual 
wiring circuit substrates 46, 33A, and 28C are prelimi- 
narily manufactured according to manufacturing meth- 
ods similar to those in the corresponding embodiments. 
Subsequently, they are thermally press-bonded to each 
other by using an overlaying press so as to be a sand- 
wich-like integral unit After the overlaying step, etching 
is performed for the upper and lower wiring circuit sub- 
strates of the wiring circuit substrate 47G by using resist 
films on the individual upper and lower surface as 
masks; thereby, a plurality of conductor circuits is 
obtained. 

[0374] In addition, the plurality of LSI chips 48 is 
mounted from the outside, and the multilayer wiring cir- 
cuit substrate 47G is thereby produced. 
[0375] In this way, according to the present embod- 
iment, advantageous effects similar to those in the 
described individual embodiments are produced, and 
concurrently, the multilayer wiring circuit substrate hav- 
ing the plurality of conductor circuits can be obtained. 
This allows the density of the wiring circuit substrate to 
be even higher, and furthermore, allows the LSI chips 
having a very high integration density to be mounted. 

(THIRTY-THIRD EMBODIMENT) 

[0376] Hereinbelow, a description will be given of a 
thirty-third embodiment according to the present inven- 
tion with reference to FIGS. 37A to 37C. The thirty-third 
embodiment includes configurations and processing 
steps that are substantially common to those in the indi- 
vidual embodiments described above. For the substan- 
tially common configurations and steps, a detailed 
description will be omitted. FIGS. 37A to 37C are cross- 
sectional views each showing a multilayer wiring circuit 



substrate of the present embodiment 
[0377] As shown in FIGS. 37A to 37C, a multilayer 
wiring circuit substrate 47H is formed by overlaying the 
wiring circuit substrate 46 (first wiring circuit substrate) 

5 shown in FIG. 7 in the described fifth embodiment, the 
wiring circuit substrate 33A (second wiring circuit sub- 
strate) shown in FIG. 1G in the described first embodi- 
ment, the wiring circuit substrate 28A (third wiring circuit 
substrate) shown in FIG. 1G in the described first 

10 embodiment, and a plurality of LSI chips 48. The wiring 
circuit substrate 33A (second wiring circuit substrate) is 
overlaid on the wiring circuit substrate 46 (first wiring cir- 
cuit substrate), the wiring circuit substrate 28A (third 
wiring circuit substrate) is overlaid on the wiring circuit 

is substrate 33A (second wiring circuit substrate), and in 
addition, the plurality of LSI chips 48 is overlaid outside 
of the wiring circuit substrates 28A and 46 (third and first 
wiring circuit substrates). 

[0378] Similarly to the nineteenth embodiment, to 
20 configure the wiring circuit substrate 47H, the individual 
wiring circuit substrates 46, 33A, and 28A are prelimi- 
narily manufactured according to manufacturing meth- 
ods similar to those in the corresponding embodiments. 
Subsequently, they are thermally press-bonded to each 
25 other by using an overlaying press so as to be a sand- 
wich-like integral unit. After the overlaying step, etching 
is performed for the upper and lower wiring circuit sub- 
strates of the wiring circuit substrate 47H by using resist 
films on the individual upper and lower surface as 
30 masks; thereby, a plurality of conductor circuits is 
obtained. 

[0379] In addition, the plurality of LSI chips 48 is 
mounted from the outside, and the multilayer wiring cir- 
cuit substrate 47H is thereby produced. 

35 [0380] In this way, according to the present embod- 
iment, advantageous effects similar to those in the 
described individual embodiments are produced, and 
concurrently, the multilayer wiring circuit substrate hav- 
ing the plurality of conductor circuits can be obtained. 

40 This allows the density of the wiring circuit substrate to 
be even higher, and furthermore, allows the LSI chips 
having a very high integration density to be mounted. 

(THIRTY-FOURTH EMBODIMENT) 

45 

[0381] Hereinbelow, a description will be given of a 
thirty-fourth embodiment according to the present 
invention with reference to FIGS. 38A to 38C. The thirty- 
fourth embodiment includes configurations and 

so processing steps that are substantially common to 
those in the individual embodiments described above. 
For the substantially common configurations and steps, 
a detailed description will be omitted. FIGS. 38A to 38C 
are cross-sectional views each showing a multilayer wir- 

55 ing circuit substrate of the present embodiment. 

[0382] As shown in FIGS. 38A to 38C, a multilayer 
wiring circuit substrate 36J is formed by overlaying the 
wiring circuit substrates 28A (first and third wiring circuit 
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substrates) shown in FIG. 1G in the described first 
embodiment, and the wiring circuit substrate 50 (second 
wiring circuit substrate) shown in FIG. 9 in the sixth 
embodiment. The wiring circuit substrate 50 (second 
wiring circuit substrate) is overlaid on the wiring circuit 
substrate 28A (first wiring circuit substrate), and the wir- 
ing circuit substrate 28A (third wiring circuit substrate) is 
overlaid on the wiring circuit substrate 50 (second wiring 
circuit substrate). 

[0383] Similarly to the nineteenth embodiment, to 
configure the wiring circuit substrate 36J, the individual 
wiring circuit substrates 28A and the wiring circuit sub- 
strate 50 are preliminarily manufactured according to 
manufacturing methods similar to those in the corre- 
sponding embodiments. Subsequently, they are ther- 
mally press-bonded to each other by using an 
overlaying press so as to be a sandwich-like integral 
unit. After the overlaying step, etching is performed for 
the upper and lower wiring circuit substrates of the wir- 
ing circuit substrate 36J by using resist films on the indi- 
vidual upper and lower surface as masks; thereby, a 
plurality of conductor circuits is obtained, and in addi- 
tion, the multilayer wiring circuit substrate 36J is pro- 
duced. 

[0384] In this way, according to the present embod- 
iment, advantageous effects similar to those in the 
described embodiment are produced, and concurrently, 
the multilayer wiring circuit substrate having the plurality 
of conductor circuits can be obtained. This allows the 
density of the wiring circuit substrate to be even higher. 

(THIRTY-FIFTH EMBODIMENT) 

[0385] Hereinbelow, a description will be given of a 
thirty-fifth embodiment according to the present inven- 
tion with reference to FIG. 39. The thirty-fifth embodi- 
ment includes configurations and processing steps that 
are substantially common to those in the individual 
embodiments described above. For the substantially 
common configurations and steps, a detailed descrip- 
tion will be omitted. FIG. 39 is a cross-sectional view 
showing a multilayer wiring circuit substrate of the 
present embodiment 

[0386] As shown in FIG. 39, a multilayer wiring cir- 
cuit substrate 36K is formed by overlaying the wiring cir- 
cuit substrates 28C (first and third wiring circuit 
substrates) shown in FIG. 6 in the described fourth 
embodiment, and the wiring circuit substrate 50 (second 
wiring circuit substrate) shown in FIG. 9 in the described 
sixth embodiment The wiring circuit substrate 50 (sec- 
ond wiring circuit substrate) is overlaid on the wiring cir- 
cuit substrate 28C (first wiring circuit substrate), and the 
wiring circuit substrate 28C (third wiring circuit sub- 
strate) is overlaid on the wiring circuit substrate 50 (sec- 
ond wiring circuit substrate). 

[0387] Similarly to the nineteenth embodiment, to 
configure the wiring circuit substrate 36K, the individual 
wiring circuit substrates 28C and the wiring circuit sub- 



strate 50 are preliminarily manufactured according to 
manufacturing methods similar to those in the corre- 
sponding embodiments. Subsequently, they are ther- 
mally press-bonded to each other by using an 

5 overlaying press so as to be a sandwich-like integral 
unit After the overlaying step, etching is performed for 
the upper and lower wiring circuit substrates of the wir- 
ing circuit substrate 36K by using resist films on the indi- 
vidual upper and lower surface as masks; thereby, a 

70 plurality of conductor circuits is obtained, and in addi- 
tion, the multilayer wiring circuit substrate 36K is pro- 
duced. 

[0388] In this way, according to the present embod- 
iment, advantageous effects similar to those in the 
15 described embodiment are produced, and concurrently, 
the multilayer wiring circuit substrate having the plurality 
of conductor circuits can be obtained. This allows the 
density of the wiring circuit substrate to be even higher. 

20 (THIRTY-SIXTH EMBODIMENT) 

[0389] Hereinbelow, a description will be given of a 
thirty-sixth embodiment according to the present inven- 
tion with reference to FIGS. 40A to 40B. The thirty-sixth 

25 embodiment includes configurations and processing 
steps that are substantially common to those in the indi- 
vidual embodiments described above. For the substan- 
tially common configurations and steps, a detailed 
description will be omitted. FIGS. 40A to 40C are cross- 

30 sectional views each showing a multilayer wiring circuit 
substrate of the present embodiment 
[0390] As shown in FIGS. 40A to 40C, a multilayer 
wiring circuit substrate 47! is formed by overlaying the 
wiring circuit substrates 46 (first and third wiring circuit 

as substrates) shown in FIG. 7 in the described fifth 
embodiment, the wiring circuit substrate 50 (second wir- 
ing circuit substrate) shown in FIG. 9 in the described 
sixth embodiment, and a plurality of LSI chips 48. The 
wiring circuit substrate 50 (second wiring circuit sub- 

40 strate) is overlaid on the wiring circuit substrate 46 (first 
wiring circuit substrate), the wiring circuit substrate 46 
(third wiring circuit substrate) is overlaid on the wiring 
circuit substrate 50 (second wiring circuit substrate), 
and in addition, the plurality of LSI chips 48 is overlaid 

45 outside of the wiring circuit substrates 46 (first and third 
wiring circuit substrates). 

[0391] Similarly to the nineteenth embodiment, to 
configure the wiring circuit substrate 471, the individual 
wiring circuit substrates 46 and the wiring circuit sub- 

50 strate 50 are preliminarily manufactured according to 
manufacturing methods similar to those in the corre- 
sponding embodiments. Subsequently, they are ther- 
mally press-bonded to each other by using an 
overlaying press so as to be a sandwich-like integral 

55 unit After the overlaying step, etching is performed for 
the upper and lower wiring circuit substrates of the wir- 
ing circuit substrate 471 by using resist films on the indi- 
vidual upper and lower surface as masks; thereby, a 
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plurality of conductor circuits is obtained. 
[0392] In addition, the plurality of LSI chips 48 is 
mounted from the outside, and the multilayer wiring cir- 
cuit substrate 47I is thereby produced. 
[0393] In this way, according to the present embod- 5 
iment, advantageous effects similar to those in the 
described individual embodiments are produced, and 
concurrently, the multilayer wiring circuit substrate hav- 
ing the plurality of conductor circuits can be obtained. 
This allows the density of the wiring circuit substrate to w 
be even higher, and furthermore, allows the LSi chips 
having a very high integration density to be mounted. 

(THIRTY-SEVENTH EMBODIMENT) 

15 

[0394] Hereinbelow, a description will be given of a 
thirty-seventh embodiment according to the present 
invention with reference to FIGS. 41 A to 41 C. The thirty- 
seventh embodiment includes configurations and 
processing steps that are substantially common to 20 
those in the individual embodiments described above. 
For the substantially common configurations and steps, 
a detailed description will be omitted. FIGS. 41 A to 41 C 
are cross-sectional views each showing a multilayer wir- 
ing circuit substrate of the present embodiment 25 
[0395] As shown in FIGS. 41 A to 41 C, a multilayer 
wiring circuit substrate 47J is formed by overlaying the 
wiring circuit substrate 46 (first wiring circuit substrate) 
shown in FIG. 7 in the described fifth embodiment, the 
wiring circuit substrate 50 (second wiring circuit sub- 30 
strate) shown in FIG. 9 in the sixth embodiment, the wir- 
ing circuit substrate 28C (third wiring circuit substrate) 
shown in FIG. 6 in the fourth embodiment, and a plural- 
ity of LSI chips 48. The wiring circuit substrate 50 (sec- 
ond wiring circuit substrate) is overlaid on the wiring 35 
circuit substrate 46 (first wiring circuit substrate), the 
wiring circuit substrate 28C (third wiring circuit sub- 
strate) is overlaid on the wiring circuit substrate 50 (sec- 
ond wiring circuit substrate), and in addition, the 
plurality of LSI chips 48 is overlaid outside of the wiring 40 
circuit substrates 46 and 28C. 

[0396] Similarly to the nineteenth embodiment, to 
configure the wiring circuit substrate 47J, the individual 
wiring circuit substrates 46, 50, and 28C are preliminar- 
ily manufactured according to manufacturing methods 45 
similar to those in the corresponding embodiments. 
Subsequently, they are thermally press-bonded to each 
other by using an overlaying press so as to be a sand- 
wich-like integral unit After the overlaying step, etching 
is performed for the upper and lower wiring circuit sub- so 
strates of the wiring circuit substrate 47J by using resist 
films on the individual upper and lower surface as 
masks; thereby, a plurality of conductor circuits is 
obtained. 

[0397] In addition, the plurality of LSI chips 48 is 55 
mounted from the outside, and the multilayer wiring cir- 
cuit substrate 47J is thereby produced. 
[0398] In this way, according to the present embod- 
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iment, advantageous effects similar to those In the 
described individual embodiments are produced, and 
concurrently, the multilayer wiring circuit substrate hav- 
ing the plurality of conductor circuits can be obtained. 
This allows the density of the wiring circuit substrate to 
be even higher, and furthermore, allows the LSI chips 
having a very high integration density to be mounted. 

(THIRTY-EIGHTH EMBODIMENT) 

[0399] Hereinbelow, a description will be given of a 
thirty-eighth embodiment according to the present 
invention with reference to FIGS. 42A to 42C. The thirty- 
eighth embodiment includes configurations and 
processing steps that are substantially common to 
those in the individual embodiments described above. 
For the substantially common configurations and steps, 
a detailed description will be omitted. FIGS. 42A to 42C 
are cross-sectional views each showing a multilayer wir- 
ing circuit substrate of the present embodiment. 
[0400] As shown in FIGS. 42A to 42C, a multilayer 
wiring circuit substrate 47K is formed by overlaying the 
wiring circuit substrate 46 (first wiring circuit substrate) 
shown in FIG. 7 in the described fifth embodiment, a 
wiring circuit substrate 80 (second wiring circuit sub- 
strate) that is specific to the present embodiment, the 
wiring circuit substrate 28C (third wiring circuit sub- 
strate) shown in FIG. 6 in the fourth embodiment, and a 
plurality of LSI chips 48. The wiring circuit substrate 80 
(second wiring circuit substrate) is overlaid on the wiring 
circuit substrate 46 (first wiring circuit substrate), the 
wiring circuit substrate 28C (third wiring circuit sub- 
strate) is overlaid on the wiring circuit substrate 80 (sec- 
ond wiring circuit substrate), and in addition, the 
plurality of LSI chips 48 is overlaid outside of the wiring 
circuit substrates 46 and 28C. 

[0401] In the wiring circuit substrate 80, which is 
specific to the present embodiment, various protrusions 
extended from one metal layer are formed in the inter- 
layer-insulating layer formed between the upper and 
lower metal layers. Specifically, the wiring circuit sub- 
strate 80 is composed including konide-like protrusions 
53a, the protrusions 53x, 53y which are different in 
diameter from each other and which are shown in the 
described thirteenth embodiment, the dummy protru- 
sions 58 formed around each of the protrusions shown 
in the described ninth embodiment, the protrusions 53h 
each having unique height as shown in the described 
eleventh embodiment, and the spacers 61 shown in the 
described twelfth embodiment When the wiring circuit 
substrate 80 is formed, the aforementioned protrusions 
and the spacers 61 are formed in the same step. 
[0402] Similarly to the nineteenth embodiment, to 
configure the wiring circuit substrate 47K, the individual 
wiring circuit substrates 46, 80, and 46 are preliminarily 
manufactured according to manufacturing methods sim- 
ilar to those in the corresponding embodiments. Subse- 
quently, they are thermally press-bonded to each other 



7~ EP 1 093 329 A2 ^^72 



by using an overlaying press so as to be a sandwich-like 
integral unit. After the overlaying step, etching is per- 
formed for the upper and lower wiring circuit substrates 
of the wiring circuit substrate 47K by using resist films 
on the individual upper and lower surface as masks; 
thereby, a plurality of conductor circuits is obtained. 
[0403] In addition, the plurality of LSI chips 48 is 
mounted from the outside, and the multilayer wiring cir- 
cuit substrate 47K is thereby produced. 
[0404] In this way, according to the present embod- 
iment, advantageous effects similar to those in the 
described individual embodiments are produced, and 
concurrently, the multilayer wiring circuit substrate hav- 
ing the plurality of conductor circuits can be obtained. 
This allows the density of the wiring circuit substrate to 
be even higher, and furthermore, allows the LSI chips 
having a very high integration density to be mounted. 

(THIRTY-NINTH EMBODIMENT) 

[0405] Hereinbelow, a description will be given of a 
thirty-ninth embodiment according to the present inven- 
tion with reference to FIGS. 43A to 43C. The thirty-ninth 
embodiment includes configurations and processing 
steps that are substantially common to those in the indi- 
vidual embodiments described above. For the substan- 
tially common configurations and steps, a detailed 
description will be omitted. FIGS. 43A to 43C are cross- 
sectional views each showing a multilayer wiring circuit 
substrate of the present embodiment. 
[0406] As shown in FIGS. 43A to 43C, a multilayer 
wiring circuit substrate 47L is formed by overlaying the 
wiring circuit substrate 46 (first wiring circuit substrate) 
shown in FIG. 7 in the described fifth embodiment, a 
wiring circuit substrate 90 (second wiring circuit sub- 
strate), ( ) the wiring circuit sub- 
strate 28C (third wiring circuit substrate) shown in FIG. 
6 in the fourth embodiment, and a plurality of LSI chips 
48. The wiring circuit substrate 90 (second wiring circuit 
substrate) is overlaid on the wiring circuit substrate 46 
(first wiring circuit substrate), the wiring circuit substrate 
28C (third wiring circuit substrate) is overlaid on the wir- 
ing circuit substrate 90 (second wiring circuit substrate), 
and in addition, the plurality of LSI chips 48 is overlaid 
outside of the wiring circuit substrates 46 and 28C. 
[0407] As shown in FIG. 43A, the wiring circuit sub- 
strate 90 is composed including a plurality of conductor 
circuits 72, a metal layer 74 formed on the conductor cir- 
cuits 72, through-holes formed so as to pass through 
the insulating substrate, and protrusions 53 formed so 
as to protrude from a base member 51 to the inside of 
the insulating substrate. A copper paste 100 is filled in 
the through-holes and is cured. High protrusions 53h 
are connected to the copper paste 1 00, and the low pro- 
trusions are connected to the metal layer 74. In addition, 
peripheral portions of the through-holes 73 are covered 
by the conductor circuits 72. 

[0408] Composing the wiring circuit substrate 90 as 



described above allows high circuit integration to be 
implemented and improves the reliability of the connec- 
tion between the individual protrusions and the individ- 
ual conductor circuits. 

5 [0409] Similarly to the nineteenth embodiment, to 
configure the wiring circuit substrate 47L, the individual 
wiring circuit substrates 46, 90, and 28C are preliminar- 
ily manufactured according to manufacturing methods 
similar to those in the corresponding embodiments. 

w Subsequently, they are thermally press-bonded to each 
other by using an overlaying press so as to be a sand- 
wich-like integral unit. After the overlaying step, etching 
is performed for the upper and lower wiring circuit sub- 
strates of the wiring circuit substrate 47L by using resist 

15 films on the individual upper and lower surface as 
masks; thereby, a plurality of conductor circuits is 
obtained. 

[0410] In addition, the plurality of LSI chips 48 is 
mounted from the outside, and the multilayer wiring cir- 

20 cuit substrate 47L is thereby produced. 

[041 1 ] In this way, according to the present embod- 
iment, advantageous effects similar to those in the 
described individual embodiments are produced, and 
concurrently, the multilayer wiring circuit substrate hav- 

25 ing the plurality of conductor circuits can be obtained. 
This allows the density of the wiring circuit substrate to 
be even higher, and furthermore, allows the LSI chips 
having a very high integration density to be mounted. 

30 (FORTIETH EMBODIMENT) 

[0412] Hereinbelow, a description will be given of a 
fortieth embodiment according to the present invention 
with reference to FIG. 44. The fortieth embodiment 
35 includes configurations and processing steps that are 
substantially common to those in the individual embodi- 
ments described above. For the substantially common 
configurations and steps, a detailed description will be 
omitted. FIG. 44 is a perspective view showing the over- 
do all configuration of the present embodiment. 

[0413] As shown in the figure, a multilayer wiring 
circuit substrate 120 is configured including spear-like 
protrusions 57, konide-like protrusions 53a, protrusions 
57A similar to those as shown in FIG. 14A in the 
45 described tenth embodiment, protrusions 57B similar to 
those shown in FIG. 14B therein, protrusions 57C simi- 
lar to those shown in FIG. 14C therein, protrusions 57D 
similar to those shown in FIG. 14D therein, identification 
marks 63 formed of the same material as that for the 
so aforementioned protrusions either for positioning or 
identification of models and the like, an identification 
mark 63a similar to that shown in FIG. 18B in the 
described fourteenth embodiment, an identification 
mark 63b similar to that shown in FIG. 18C therein, and 
55 spacers 61. The individual protrusions are arranged so 
as to receive a uniformed pressure. 
[0414] In the described wiring circuit substrate 1 20, 
the various protrusions, identification marks, and spac- 
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ers can be in the same step. 

[0415] According to the present embodiment 
described above, advantageous effects similar to those 
in the described individual embodiments are produced, 
and concurrently, the marks and the individual protru- 5 
sions can be formed in the same step. In addition, the 
spacers are used so as to make the spacing between 
upper and lower patterns to be constant, thereby allow- 
ing the provision of the wiring circuit substrate that 
allows the Impedance controllability to be improved. io 

(FORTY-FIRST EMBODIMENT) 

[0416] Hereinbelow, a description will be given of a 
forty-first embodiment according to the present inven- is 
tion with reference to FIG. 45. The forty-first embodi- 
ment includes configurations and processing steps that 
are substantially common to those in the individual 
embodiments described above. For the substantially 
common configurations and steps, a detailed descrip- 20 
tion will be omitted. FIG. 45 is a block diagram of the 
present embodiment of an electronic apparatus using 
the individual wiring circuit substrates described above. 
[0417] Disclosed as the present embodiment is an 
example electronic apparatus 200 in which the 25 
described wiring circuit substrates are stacked. 
[0418] The electronic apparatus 200 is configured 
including a wiring circuit section 201 and component 
members connected to the wiring circuit section 201. 
The wiring circuit section 201 has first to N-th wiring cir- 30 
cuit substrates 201-1 to 201 -N that are formed by mak- 
ing various combinations of the wiring circuit substrates 
according to the described embodiments. The compo- 
nent member connected to the wiring circuit section 201 
includes an operation input key 202, a display panel 35 
203, an oscillator 204, a power supply 205, and other 
devices 206. 

[0419] Thus, the various types of the wiring circuit 
substrates according to the individual embodiments 
described above can be used in the above example 40 
electronic apparatus and various other types of elec- 
tronic apparatuses requiring high-density circuit integra- 
tion. 

(FORTY SECOND EMBODIMENT) 45 

[0420] Subsequently, a forty second embodiment of 
the present invention will be described with reference to 
FIGS. 46A to 46D and 47A to 47C. FIGS. 46A to 46D an 
47A to 47C are cross-section al views showing produc- so 
tion steps of a wiring circuit substrate of this embodi- 
ment. 

[0421] The outline of the wiring circuit substrate of 
this embodiment will be explained. The wiring circuit 
substrate of this embodiment comprises a base sheet 55 
301 , and a laminating sheet 306 to be laminated on one 
or both surfaces of the base sheet 301 . Here, the base 
sheet 301 has an Insulating resin 302, wiring films 303 



each formed on both surfaces of the insulating resin 
302, one or a plurality of through holes 304 formed 
through the wiring films 303 and the insulating resin 
302, and one or a plurality of conductive materials 305 
formed so as to fill the one or the plurality of the through 
holes 304. Moreover, the laminating sheet 306 has a 
metal foil 307, and one or a plurality of protrusion parts 
308 formed, projecting from the metal foil 307 at a posi- 
tion facing to the one or the plurality of the through holes 
304. Furthermore, the laminating sheet 306 is lami- 
nated in the state with the one or the plurality of the pro- 
trusion parts 308 and the one or the plurality of the 
conductive materials 305 connected. 
[0422] Here, unlike the conventional example, a 
copper film needs not be formed by an electro less plat- 
ing and a subsequent electrolytic plating after filling the 
through holes with the insulating resin in the base sheet 
301. That is, the through holes 304 needs only to be 
filled with the conductive material 305 in the base sheet 

301 of this embodiment. The conductive material 305 is 
preferably made from a copper paste, and a silver 
paste. 

[0423] As described later, the laminating sheet 306 
may have an etching barrier layer. The etching barrier 
layer is preferably made from, for example, a nickel (for 
example by a 2 urn thickness), or a silver (for example 
by a 0.5 \xm thickness). 

[0424] Moreover, it is preferable that the metal foil 
307 is made from a silver, or the like and the protrusion 
parts 308 are made from a copper, a copper alloy, or the 
like. 

[0425] Furthermore, a wiring film can be formed by 
further laminating another laminating sheet (second 
laminating sheet) on a laminating sheet (first laminating 
sheet) laminated on a base sheet, and patterning a 
metal foil on the surface of the laminating sheet (second 
laminating sheet). Or, it is also possible to achieve a 
multi-layer structure by increasing the number of lami- 
nations by further laminating a laminating sheet (third 
laminating sheet) on the laminating sheet (second lami- 
nating sheet). 

[0426] Hereinafter production steps of the wiring 
circuit substrate of this embodiment will be explained 
successively. 

STEP (A) 

[0427] First of all, as shown in FIG. 46A, the base 
sheet 301 as the base member is prepared. A copper- 
plated laminated plate with the copper foil 303 lami- 
nated on both surfaces of the sheet-like insulating resin 

302 is prepared. The through holes 304 are formed 
through the insulating resin 302 and the copper foil 303 
by drilling or laser processing. Thereafter, a wiring film 
is formed by selectively etching the copper foil 303 on 
both surfaces for patterning. 

[0428] The production method for the base sheet 
301 will be described later with reference to FIGS. 48A 
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to 48C. Furthermore, a base sheet produced by the 
method shown in FIGS. 49A to 49D may be used. The 
production method will also be explained later in detail. 

STEP (B) 

[0429] Subsequently, as shown in FIG. 46B, the 
through holes 304 are filled with the conductive material 
305. The conductive material is preferably made from a 
conductive paste containing a copper or a silver. 

STEP (C) 

[0430] Subsequently, as shown in FIG. 46C, two 
pieces of the laminating sheets 306 are prepared so 
that the laminating sheets 306 are disposed, facing with 
both surfaces of the base sheet 301 . 
[0431] The laminating sheets 306 have the protru- 
sion parts 308 on one surface of the metal foil made 
from a copper or a copper alloy (or a metal foil made 
from a silver) (corresponding to the •metal layer" in the 
present invention) 307 to be the wiring film (correspond- 
ing to the "wiring layer" of the present invention) at a 
position corresponding to the through holes 304 of the 
base sheet 301 . In the aspect of the present invention 
corresponding to this embodiment, the state before 
etching is referred to as the "metal layer", and the state 
after the etching is referred to as the "wiring layer" so as 
to distinguish the same member by its state. Moreover, 
also in other aspects of the present invention corre- 
sponding to other embodiments related to this embodi- 
ment, the same terminology is partially applied. 
[0432] Furthermore, the laminating sheets 306 
have a bonding sheet 309 formed by bonding at a height 
lower than that of the protrusion parts 308 on the sur- 
face of the metal foil 307 provided with the protrusion 
parts 308. 

[0433] Here, the vertex part of each protrusion part 
308 projects from the bonding sheet 309. The protru- 
sion parts 308 are preferably made from a metal such 
as a copper. 

[0434] The laminating sheets 306 are disposed 
such that the projecting direction of the protrusion parts 
308 faces with the base sheet 301. The laminating 
sheets 306 are positioned with respect to the base 
sheet 308 such that each protrusion part 308 and each 
through hole 304 face with each other. 

STEP (D) 

[0435] Subsequently, as shown in FIG. 46D, the 
laminating sheets 306 are laminated on both surfaces of 
the base sheet 301 so as to be integrated by pressuring. 
At the time, the protrusion parts 308 enter into the con- 
ductive material (corresponding to the "conductive 
member" of the present invention) 305 filling the through 
holes 304 so as to be bonded firmly. As a result, electric 
connection between the conductive material 305 and 



the protrusion parts 308 can be provided substantially 
completely. Furthermore, the metal foil 307 cannot be 
deflected in the area with the through holes 304 formed. 

5 STEP (E) 

[0436] Subsequently, as shown in FIG. 47A, a wir- 
ing film is formed by patterning the metal foils 307 on 
the laminating sheets 306. 

w [0437] The patterning operation is executed by 
forming a mask pattern by application of a resist film, 
exposure, development, and etching with the mask pat- 
tern used as the mask. Thereafter, the resist film used 
as the mask is eliminated. For the selective etching, for 

75 example, spray etching of an aqueous solution of a fer- 
ric chloride from both surfaces is preferable. 

STEP (F) 

20 [0438] Subsequently, as shown in FIG. 47B, a sol- 
der resist film 31 0 is formed selectively on the surface of 
the laminating sheets 306. The numeral 31 1 denotes a 
recess part formed by the selective formation of the sol- 
der resist film 310. The recess parts 311 are formed 

25 such that the portion connected with a solder bump 14 
comprising an electrode of an LSI chip 31 3 of the wiring 
film 307 is exposed. Or, the recess parts 31 1 are formed 
such that the part wherein a solder ball 15 is formed is 
exposed 

30 [0439] By finishing this step, a wring circuit sub- 
strate 312 can be completed. 

STEP (G) 

35 [0440] FIG. 47C shows the state with the LSI chip 
313 mounted on the wiring circuit substrate 312. The 
numeral 314 denotes a solder bump, 315 a solder ball 
for connecting the wiring circuit substrate 312 of this 
embodiment with an uniilustrated mother board. 

40 [0441] Although an example of the wiring circuit 
substrate 312 as a multi-layer wiring substrate for the 
semiconductor package is described here, it can also 
be used as a mother board. 

[0442] As mentioned above, according to this 
45 embodiment, the wiring circuit substrate 312 is formed 
by filling the through holes 304 with the conductive 
material 305. Accordingly, formation of a copper film for 
the wiring film formation by an electroless plating and a 
subsequent electrolytic plating can be eliminated after 
so filling the through holes of the copper-plated laminating 
plate. Therefore, a problem of difficulty of providing a 
sufficient copper film thickness can be prevented as well 
as the risk of generating film thickness irregularity can 
be avoided. 

55 [0443] Besides, the copper film for the wiring film 
formation cannot be deflected in the area with the 
through holes 304 formed. Accordingly, the wiring film 
307 can be formed relatively easily with a sufficient 
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thickness and a minute pattern. 

[0444] Moreover, the protrusion parts 308 of the 
laminating sheets 306 are connected, entering into the 
conductive material 305 filling the through holes 304. 
Therefore, electric connection between the laminating 
sheets 306 and the base sheet 301 can be better and 
certain, and thus a wiring circuit substrate can be 
formed with a simple production process and a high reli- 
ability. 

(FORTY THIRD EMBODIMENT) 

[0445] A forty third embodiment of the present 
invention will be described with reference to FIGS. 48A 
to 48C. FIGS. 48A to 48C are cross-sectional views 
showing an embodiment of production steps of a base 
member (base sheet) to be used in the above-men- 
tioned wiring circuit substrate. 

[0446] Hereinafter, the production steps of the base 
sheet of this embodiment will be explained succes- 
sively. 

STEP (A) 

[0447] As shown in FIG. 48A, a three-layered lami- 
nating member with both surfaces copper-plated is pre- 
pared as the base member for the base sheet 301 . 
[0448] The laminating member is formed by lami- 
nating the copper foils 303 on both surfaces of the 
sheet-like insulating resin (corresponding to the "insu- 
lating layer" of the present invention) 302. 

STEP (B) 

[0449] Subsequently, as shown in FIG. 48B, a wir- 
ing film comprising a circuit (corresponding to the "metal 
wiring layer" of the present invention) 303 is provided by 
patterning the copper foils 303 on both surfaces of the 
base sheet 301 by selective etching. 
[0450] The selective etching for patterning is exe- 
cuted by applying a resist film, exposure, development 
for patterning, and etching the silver foils 303 with the 
patterned resist film used as the mask. After finishing 
the etching, the resist film is eliminated. 

STEP (C) 

[0451] Subsequently, as shown in FIG. 48C, the 
through holes 304 are formed by, for example drilling. Or 
the through holes 304 are formed by laser processing. It 
is preferable to form the through holes 304 with a hole 
size of about 0.1 to 0.3 mm. 

[0452] As mentioned above, production of the base 
sheet 301 is executed. 

(FORTY FOURTH EMBODIMENT) 

[0453] A forty fourth embodiment of the present 



invention will be described with reference to FIGS. 49A 
to 49D. FIGS. 49A to 49C are cross-sectional views 
showing an embodiment of production steps of a base 
member (base sheet) to be used in the above-men- 
5 tioned wiring circuit substrate. 

[0454] Hereinafter, the production steps of the base 
sheet of this embodiment will be explained succes- 
sively. 

w STEP (A) 

[0455] As shown in FIG. 49A, similar to the above- 
mentioned forty third embodiment, a three-layered lam- 
inating member with both surfaces copper-plated is pre- 
15 pared as the base member for the base sheet 301 . 
[0456] The laminating member is formed by lami- 
nating the copper foils 303 on both surfaces of the 
sheet-like insulating resin 302. 



[0457] Subsequently, as shown in FIG. 49B, the 
through holes 304 are formed by, for example drilling. Or 
the through holes 304 are formed by laser processing. 
25 The hole size (diameter) of the through holes 304 is 
preferably about 0.1 to 0.3 mm. 

STEP (C) 

30 [0458] Subsequently, an electro I ess copper plating 
process is executed on the entire surface. Thereafter, 
an electrolytic copper plating process is executed on the 
entire surface. Accordingly, a copper film 303a is formed 
as shown in FIG. 49C. 

35 

STEP (D) 

[0459] Subsequently, by selectively etching the 
copper film 303a, a wiring film as shown in FIG. 49D is 
40 provided. The etching is executed by photolithography 
using a resist film. Accordingly, the base sheet 301 is 
formed. 

[0460] As the base sheet 301 used in the wiring cir- 
cuit substrate of the present invention, any one pro- 
45 duced in either of the production methods described in 
the above-mentioned embodiments can be used. 

(FORTY FIFTH EMBODIMENT) 

so [0461] A forty fifth embodiment of the present 
invention will be described with reference to FIGS. 50A 
to 50D. FIGS. 50A to 50C are cross-sectional views 
showing an embodiment of production steps of a lami- 
nating sheet to be used in the above-mentioned wiring 
55 circuit substrate. 

[0462] Hereinafter, the production steps of the lam- 
inating sheet of this embodiment will be explained suc- 
cessively. 



20 STEP (B) 
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STEP (A) 

[0463] As shown in FIG. 50A, a laminating plate 
obtained by laminating a metal layer (of, for example a 
1 00 \xm thickness) 308 made from a copper or a copper 
alloy on the surface of a metal base member 307 made 
from, for example a silver (of, for example, a 12 u/n 
thickness) is prepared. 

STEP (B) 

[0464] Subsequently, as shown in FIG. 50B, a resist 
film 31 8 is formed selectively on the surface of the metal 
layer 308 made from a copper or a copper alloy. The 
resist film 318 is to be used as an etching mask in the 
etching for forming the protrusion parts 308. Accord- 
ingly, application, exposure and development of the 
resist film 318 are executed. 

STEP (C) 

[0465] The protrusion parts 308 are formed by 
selective etching of the metal layer 318 with the resist 
film 318 used as the mask. Thereafter, the resist film 
318 is eliminated. FIG. 50C shows the state after elimi- 
nating the resist film 318. For the etching, for example, 
an alkaline etching liquid is used preferably. 

STEP (D) 

[0466] Subsequently, as shown in FIG. SOD, a 
bonding sheet 309 with a height lower than that of the 
protrusion parts 308 is attached on the surface of the 
metal base member 307 with the protrusion parts 308 
formed. Therefore, the vertex part of each protrusion 
part 308 projects from the surface of the bonding sheet 
30. 

[0467] In the case the laminating sheet 306 is used, 
the metal base member 307 made from a silver, corre- 
sponding to the surface of the laminating sheet 306 is 
etched selectively so as to form the wiring film 307. 
Therefore, the wiring film 307 on the surface of the wir- 
ing circuit substrate is made from a silver. 

(FORTY SIXTH EMBODIMENT) 

[0468] A forty sixth embodiment of the present 
invention will be described with reference to FIGS. 51 A 
to 51 D. FIGS. 51 A to 51C are cross-sectional views 
showing an embodiment of production steps of a lami- 
nating sheet to be used in the above-mentioned wiring 
circuit substrate. 

[0469] Hereinafter, the production steps of the lam- 
inating sheet of this embodiment will be explained suc- 
cessively. The laminating sheet 306a of this 
embodiment has a larger number of layers compared 
with that of the laminating sheet 306 shown in FIGS. 
50Ato SOD. 



STEP (A) 

[0470] As shown in FIG. 51 A, an etching barrier 
layer 319 is formed on the surface of the metal base 

5 member 307. Here, it is preferable that the metal base 
member 307 is made, for example, from a copper with a 
1 8 ujn thickness. Moreover, it is preferable that the etch- 
ing barrier layer 31 9 is made, for example, from a nickel 
with a 2 urn thickness. Furthermore, it is preferable that 

w the etching barrier layer 31 9 is made, for example, from 
a silver with a 0.5 um thickness. 

[0471] The metal layer 308 is further laminated on 
the surface of the etching barrier layer 31 9. It is prefera- 
ble that the metal layer 308 is made, for example, from 
is a copper, or a copper alloy, with a 1 00 um thickness. 
[0472] Accordingly, a laminating plate formed with 
the three-layer structure including the metal base mem- 
ber 307, the etching barrier layer 319, and the metal 
layer 308 is prepared. 

20 

STEP (B) 

[0473] Subsequently, as shown in FIG. 51 B, the 
resist film 31 8 is formed selectively on the surface of the 
25 on the surface of the metal layer 308 made from a cop- 
per or a copper alloy. The resist film 31 8 is to be used as 
an etching mask in the etching for forming the protru- 
sion parts 308. Accordingly, application, exposure and 
development of the resist film 318 are executed. 

30 

STEP (C) 

[0474] Subsequently, the protrusion parts 308 are 
formed by selective etching of the metal layer 318 with 

35 the resist film 318 used as the mask. Thereafter, the 
resist film 318 is eliminated. For the etching, for exam- 
pie, an alkaline etching liquid is used preferably. 
[0475] In the etching, the etching barrier layer 319 
provides a function for preventing damage on the metal 

40 base member 307 made from a copper by the etching. 
FIG. 51 C shows the state after eliminating the resist film 
318. 

STEP (D) 

45 

[0476] Subsequently, as shown in FIG. 51 D, a 
bonding sheet 309 with a height lower than that of the 
protrusion parts 308 is attached on the surface of the 
metal base member 307 with the protrusion parts 308 
so formed; 

[0477] Therefore, the vertex part of each protrusion 
part 308 projects from the surface of the bonding sheet 
30. 

[0478] Accordingly, the laminating sheet of this 
55 embodiment is formed. 
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(FORTY SEVENTH EMBODIMENT) 

[0479J A forty seventh embodiment of the present 
invention will be described with reference to FIGS. 52A 
to 52F and 53A to 53C. FIGS. 52A to 52F are cross-sec- 
tional views showing an embodiment of production 
steps of a laminating sheet to be used in a wiring circuit 
substrate of this embodiment. FIGS. 53A to 53C are 
cross-sectional views showing an embodiment of pro- 
duction steps of a wiring circuit substrate of this embod- 
iment. 

[0480] Hereinafter, the production steps of the wir- 
ing circuit substrate of this embodiment will be 
explained successively. 

STEP (A) 

[0481] First of all, as shown in FIG. 52A, a metal 
plate 321 made from a copper of, for example, about 
1 00 u.m thickness is prepared. 

STEP (B) 

[0482] Subsequently, as shown in FIG. 52B, a pho- 
tosensitive insulating resin layer 322 is applied. The 
photosensitive insulating resin layer 22 is patterned by 
exposure and development. The numeral 323 denotes a 
hole formed by the patterning. The hole 323 is formed, 
corresponding to the area with the protrusion parts 28 
described later formed. 

STEP (C) 

[0483] Subsequently, an electroless copper plating 
process is applied on the entire surface of the photosen- 
sitive resin layer 322. The process is executed prefera- 
bly with, for example, a 0.5 ujn copper plating thickness. 
[0484] Thereafter, a resist pattern by plating is 
formed selectively. A wiring film 324 comprising a cop- 
per film is formed by electrolytic copper plating with the 
resist pattern used as the mask. The wiring film 324 is 
formed preferably with, for example, a 20 jum thickness. 
[0485] Then, the resist pattern is eliminated. Fur- 
thermore, the copper film (0.5 u.m thickness) by the 
electroless copper plating is etched with the wiring film 
324 used as the mask. Accordingly, the wiring films 324 
are separated independent with each other. FIG. 52C 
shows the state after the etching. For the etching, for 
example, a release agent is used preferably. 

STEP (D) 

[0486] Subsequently, as shown in FIG. 52D, an 
insulating layer 325 is formed so as to cover the wiring 
film 324 selectively for forming an opening 326 in a part 
to be provided with a connection terminal. 



STEP (E) 

[0487] Subsequently, by an electrolytic plating, a 
protrusion-like micro ball 327 with a multi-layer structure 
5 made of nickel/gold is formed. The electrolytic plating is 
executed preferably to form a nickel by, for example, 50 
Urn, and then a gold by, for example, 0.3 urn. 

STEP (F) 

10 

[0488] Subsequently, as shown in FIG. 52F, by 
selective etching of the metal plate 321 , a protrusion 
part 328 is formed. Thereafter, a bonding layer 329 is 
formed by bonding on the surface provided with the pro- 
fs trusion part 328. Accordingly, a laminating sheet 330 is 
formed. 

[0489] Next, steps for forming a wiring circuit sub- 
strate by laminating the two laminating sheets 330 each 
on both surfaces of the base sheet 301 disclosed in 
20 FIGS. 46A to 46D will be explained. 

STEP (A) 

[0490] As shown in FIG. 53A, the base sheet 310, 
25 and the two laminating sheets 330 to be laminated on 
both surfaces of the base sheet are prepared. 
[0491] The laminating sheets 330 are disposed with 
respect to the base sheet 301 such that the position of 
each protrusion part 328 and the position of the conduc- 
30 tive materials 305 filling the through holes 304 of the 
base sheet 310 face with each other. 

STEP (B) 

35 [0492] Subsequently, as shown in FIG. 53B, the 
laminating sheets 330 are laminated on both surfaces of 
the base sheet 301 so as to be integrated by pressuring. 
At the time, the protrusion parts 328 enter into the con- 
ductive material 305 filling the through holes 304 so as 

40 to be bonded firmly. Therefore, electric connection 
between the conductive material 305 and the protrusion 
parts 308 can be provided substantially completely. 
Accordingly, a wiring circuit substrate 331 of this 
embodiment is formed. 

45 

STEP (C) 

[0493] Moreover, as shown in FIG. 53C, an LSI chip 
313 is mounted on the wiring circuit substrate 331 , and 

so a solder ball 315 is placed thereon. The numeral 314 
denotes a solder bump, and 315 a solder ball for con- 
necting the wiring circuit substrate 331 of this embodi- 
ment with an unillustrated motherboard. 
[0494] Although an example of the wiring circuit 

55 substrate 331 as a multi -layer wiring substrate for the 
semiconductor package is described, it can also be 
used as a mother board. 

[0495] Although a multi-layer structure with the lam- 
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"mating sheets 330 or the laminating sheets 306 lami- 
nated on both surfaces of the base sheet 301 has been 
described In the above-mentioned embodiments, a 
multi-layer structure with the laminating sheet 330 or the 
laminating sheet 306 laminated on one surface of the 5 
base sheet 301 can be adopted as well. 
[0496] Furthermore, a wiring circuit substrate with 
one or a plurality of the laminating sheets 306, 330 (sec- 
ond laminating sheet) further laminated on both sur- 
faces or one surface of the wiring circuit substrate 312, w 
331 can be provided in the above-mentioned embodi- 
ments. Accordingly, a further multi-layer structure of the 
wiring circuit substrate can be achieved. 
[0497] As mentioned above, the laminating sheet is 
laminated on one surface or both surfaces of the base is 
sheet At the time, the protrusion parts of the laminating 
sheet and the conductive material for filling the through 
holes of the base sheet are connected. Therefore, the 
wiring film of the laminating sheet cannot be deflected in 
the area with the through holes formed. Besides, the 20 
wiring film of the base sheet needs not be formed by an 
electroless plating and a subsequent electrolytic plating. 
Accordingly, the film thickness can be evened at a nec- 
essary thickness, and thus minute wiring can be ena- 
bled. 25 
[0498] Moreover, the protrusion parts of the lami- 
nating sheet are connected so as to cut into the conduc- 
tive material filling the through holes. Therefore, the 
adhesion property can be strengthened so that electric 
connection between the laminating sheet and the base 30 
sheet can be better and certain, and thus a wiring circuit 
substrate can be formed with a high reliability of the 
inter-layer connection by a simple production. 
[0499] Furthermore, since a laminating sheet can 
be laminated further on the outside of another laminat- 35 
ing sheet, a multi-layer structure of a wiring circuit sub- 
strate can be provided by a relatively simple process so 
that simplification of the production steps and reduction 
of the entire production time can be achieved as well. 
[0500] As above, while the invention has been illus- 40 
trated and described in detail with reference to the spe- 
cific embodiments, it will be understood that those 
skilled in the art effect various modifications without 
departing from the spirit and scope of the invention. Fur- 
thermore, it is a matter of course that the invention 45 
includes combinations of the described embodiments, 
and in addition, combinations of the described embodi- 
ments and their modifications. 

[0501 ] Furthermore.the etching-barrier layer is pref- 
erably made from, for example, a titanium(Ti),a tin(Sn), so 
a solder,an aluminium(AI). 

Claims 



1 . A wiring circuit substrate comprising: 

a metal layer for forming conductor circuit, 

an interlayer-insulating layer formed on said 



55 



metal layer, and 

protrusions for interconductor connection that 
are selectively formed on said metal layer in a 
state of passing through said interlayer-insulat- 
ing layer and that are formed of the same metal 
as that for said metal layer. 

2. A wiring circuit substrate comprising: 

a first metal layer for forming first conductor cir- 
cuit, 

an interlayer-insulating layer formed on said 
first metal layer, 

protrusions for interlayer connection that are 
selectively formed on said metal layer in a state 
of passing through said interlayer-insulating 
layer and that are formed of the same metal as 
that for said first metal layer, and 
a second metal layer that is formed on said pro- 
trusions and said interlayer-insulating layer and 
that is used for forming second conductor cir- 
. cuit. 

3. A wiring circuit substrate comprising: 

an insulating layer having at least one face on 
which first conductors of either a single layer or 
multiple layers are formed and openings for 
securing paths for electrical connection to said 
first conductor circuits are formed, 
an interlayer-insulating layer formed on the one 
face of said insulating layer in which said open- 
ings are formed, 

protrusions formed of a conductor-forming 
metal layer in a state of passing through said 
interlayer-insulating layer at positions opposing 
said openings, and 

second conductor circuits formed on surfaces 
of said protrusions and said interlayer-insulat- 
ing layer, 

wherein said protrusions are electrically con- 
nected to said first conductor circuits through 
said openings, and also, electrically connects 
said first conductor circuits and said second 
conductor circuits to each other. 

4. A wiring circuit substrate comprising: 

a first metal layer for forming first conductor cir- 
cuit, 

an etching-barrier layer formed of a metal dif- 
fering from that of said first metal layer on said 
first metal layer, 

protrusions for interconductor connection that 
are made of metal and are selectively formed 
on said etching -barrier layer, 
an interlayer-insulating layer formed on said 
first metal layer in a state of allowing said pro- 
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trusions to pass through, and 
a second metal layer that Is formed on surfaces 
of said protrusions and said interlayer-insulat- 
ing layer and that is used for forming second 
conductor circuit. 

5. A wiring circuit substrate according to claim 4, 
wherein said etching-barrier layer is formed so as to 
have the same width of that of a section of said pro- 
trusions. 

6. A wiring circuit substrate according to claim 4 or 5, 
wherein said etching-barrier layer is formed in an 
area extending to reach reverse faces of said pro- 
trusions and said interlayer-insulating layer. 

7. A wiring circuit substrate according to any of claims 
1 to 6, wherein a plated layer is formed so as to 
cover around said protrusions and/or said etching- 
barrier layer. 

8. A wiring circuit substrate according to any one of 
claims 1 to 7, wherein a conductive adhesion film is 
formed on the top of each of said protrusions. 

9. A wiring circuit substrate according to any of claims 
1 to 8, wherein a conductive paste material is 
coated as a surface treatment agent on the tap of 
each of said protrusions. 

1 0. A wiring circuit substrate according to any of claims 
1 to 9, wherein an anisotropic conductive film is 
formed on the top of each of said protrusions. 

11. A wiring circuit substrate according to any of claims 
1 to 1 0, wherein each of said protrusions is formed 
so as to have a substantially triangular cross sec- 
tion. 

12. A wiring circuit substrate according to any of claims 
1 to 1 1 , wherein each of said protrusions is formed 
in a konide-like shape. 



jected to electrolytic chromate processing. 

17. A wiring circuit substrate according to any of claims 
1 to 16, wherein said protrusions and/or said etch- 

5 ing-barrier layer are arranged substantially in a 

plain matrix. 

18. A wiring circuit substrate according to any of claims 
1 to 17, wherein said protrusions and/or said etch- 

io ing-barrier layer are formed and arranged so that a 
pressure exerted when said wiring circuit substrate 
is stacked is uniformed for each of said protrusions. 

1 9. A wiring circuit substrate according to any of claims 
rs 1 to 18, wherein 

said protrusions are arranged so as to form a 
first area where the arrangement density is 
high and a second area where the arrange- 
20 ment density is low are formed, and 

dummy protrusions whose heights are smaller 
than those of said protrusions are formed 
around said first area. 

25 20. A wiring circuit substrate according to any of claims 
1 to 19, wherein 



each of said protrusions includes dummy pro- 
trusions formed as a ring in its peripheral por- 
tion, and 

each adjacent couple of said dummy protru- 
sions is formed at a spacing from each other. 



30 



35 



40 



21 . A wiring circuit substrate according to any of claims 
1 to 19, wherein 

each of said protrusions includes dummy pro- 
trusions formed as a ring in its peripheral por- 
tion, and 

each adjacent couple of said dummy protru- 
sions is formed so as to partially overlap with 
each other. 



13. A wiring circuit substrate according to any of claims 
1 to 12, wherein each of said protrusions is formed 
in a drum-like shape. 

14. A wiring circuit substrate according to any of claims 
1 to 13, wherein a surface of each of said protru- 
sions is formed in a rough pattern. 



22. A wiring circuit substrate according to any of claims 
45 1 to 21 , wherein said protrusions include a plurality 

of dummy protrusions formed around one of said 
protrusions. 

23. A wiring circuit substrate according to any of claims 
so 1 to 22, wherein 



15. A wiring circuit substrate according to any of claims 
1 to 1 4, wherein a surface of each of said protru- 
sions is subjected to particle-plating. 

16. A wiring circuit substrate according to any of claims 
1 to 15, wherein said protrusions are formed of a 
copper material and the surface thereof is sub- 



said protrusions include a plurality of dummy 
protrusions formed around a plurality of said 
protrusions, and 
55 said plurality of dummy protrusions is formed 

outside a forming area of said plurality of pro- 
trusions so as to be apart from each other at a 
predetermined spacing. 
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24. A wiring circuit substrate according to any of claims 
1 to 23, wherein said protrusions are formed to 
have a plurality of different heights. 

25. A wiring circuit substrate according to any of claims 
1 to 24, wherein said protrusions are formed to 
have a plurality of different diameters. 



of said plurality of protrusions and said inter- 
layer-insulating layer and that has second con- 
ductor circuit; 

wherein said plurality of protrusions is arranged 
so as to individually receive a uniformed pres- 
sure when pressures are exerted thereon from 
two faces of said wiring circuit substrate. 



26. A wiring circuit substrate according to any of claims 

1 to 25, wherein said second metal layer has open- 
ings formed in portions corresponding to said pro- 
trusions, the diameter of each of said openings 
being smaller than that of the top of each of said 
protrusions. 

27. A wiring circuit substrate according to any of claims 

2 to 26, wherein said protrusions include spacers 
formed of the same material as that for said protru- 
sions so as to have substantially the same height 
as said protrusions. 

28. A wiring circuit substrate according to any of claims 
1 to 27, wherein said protrusions include identifica- 
tion marks formed of the same material as that for 
said protrusions so as to have substantially the 
same height as said protrusions. 

29. A wiring circuit substrate comprising: 

a first metal layer for forming first conductor cir- 
cuit; 

a plurality of protrusions for interlayer connec- 
tion that is formed at individual cross points of 
matrix lines arranged at constant spacings, is 
formed on said first metal layer, and is formed 
of metal; 

an interiayer-insulating layer formed on a sur- 
face of said first metal layer, with which said 
plurality of protrusions is formed, in a state of 
allowing said plurality of protrusions to pass 
through; and 

a second metal layer that is formed on surfaces 
of said plurality of protrusions and said inter- 
layer-insulating layer and that is used for form- 
ing second conductor circuit. 

30. A wiring circuit substrate comprising: 

a first metal layer on which first conductor cir- 
cuit is formed; 

a plurality of protrusions for interlayer connec- 
tion that is formed on said first metal layer, and 
is formed of metal; 

an interiayer-insulating layer formed on a sur- 
face of said first metal layer, which is used to 
form said protrusions, in a state of allowing said 
plurality of protrusions to pass through; and 
a second metal layer that is formed on surfaces 



31. A wiring circuit substrate comprising: 

a first metal layer on which first conductor cir- 
cuit is formed; 

a plurality of protrusions that is formed on said 
first metal layer and that is formed of metal; 
an interiayer-insulating layer formed on the sur- 
face of said first metal layer which is used to 
form said protrusions, in a state of allowing said 
plurality of protrusions to pass through; and 
a second metal layer that is formed on surfaces 
of said plurality of protrusions and said inter- 
iayer-insulating layer and that has second con- 
ductor circuit; 

wherein said protrusions include dummy pro- 
trusions that is arranged either at peripheral 
portions thereof or at peripheral portions of 
high-density areas between upper and lower 
conductors and that is formed so as to be lower 
than said plurality of protrusions. 

32. A wiring circuit substrate comprising: 

a first metal layer on which first conductor cir- 
cuit is formed; 

a plurality of protrusions that is formed on said 
first metal layer and that is formed of metal; 
an interiayer-insulating layer formed on the sur- 
face of said first metal layer with which said 
protrusions are formed, in a state of allowing 
said protrusions to pass through; and 
a second metal layer that is formed on surfaces 
of said protrusions and said interiayer-insulat- 
ing layer and that has second conductor circuit; 
wherein 

each of said protrusions include dummy protru- 
sions formed as a ring in its peripheral portion, 
and 

each adjacent couple of said dummy protru- 
sions is formed so as to partially overlap with 
each other. 

33. A wiring circuit substrate comprising: 

a first metal layer on which first conductor cir- 
cuit is formed; 

a plurality of protrusions for interlayer connec- 
tion that is formed on a surface of said first 
metal layer and that is formed of metal; 
an interiayer-insulating layer formed on the sur- 
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face of said first metal layer with which said 
protrusions are formed, in a state of allowing 
said protrusions to pass through; and 
a second metal layer that is formed on surfaces 
of said protrusions and said interlayer-insulat- 5 
ing layer and that has second conductor circuit; 
wherein 

each of said protrusions includes dummy pro- 
trusions formed as a ring in its peripheral por- 
tion, and 10 
each adjacent couple of said dummy protru- 
sions is formed so as to partially overlap with 
each other. 

34. A wiring circuit substrate comprising: is 



a first metal layer on which first conductor cir- 
cuit is formed; 

a plurality of protrusions for interlayer connec- 
tion that is formed on said first metal layer and 
that is formed of metal; 

an interlayer-insulating layer formed on the sur- 
face of said first metal layer with which said 
protrusions are formed, in a state of allowing 
said protrusions to pass through; and 
a second metal layer that is formed on surfaces 
of said plurality of protrusions and said inter- 
layer-insulating layer and that has second con- 
ductor circuit; wherein said plurality of 
protrusions includes a plurality of dummy pro- 
trusions formed around any one of said protru- 
sions. 



a plurality of protrusions for interlayer connec- 
tion that is formed on said first metal layer and 
is formed of metal; 

an interlayer-insulating layer formed on the sur- 
face of said first metal layer with which said 
protrusions are formed, in a state of allowing 
said protrusions to pass through; and 
a second metal layer that is formed on surfaces 
of said plurality of protrusions and said inter- 
layer-insulating layer and that has second con- 
ductor circuits; wherein said protrusions are 
formed to have a plurality of different heights. 

37. A wiring circuit substrate comprising: 

a first metai layer on which first conductor cir- 
cuit is formed; 

a plurality of protrusions for interlayer connec- 
tion that are formed on said first metal layer and 
20 is formed of metal; 

an interlayer-insulating layer formed on the sur- 
face of said first metal layer with which said 
protrusions are formed, in a state of allowing 
said protrusions to pass through; and 
25 a second metal layer that is formed on surfaces 

of said plurality of protrusions and said inter- 
layer-insulating layer and that has second con- 
ductor circuit; wherein 

said protrusions are formed to have a plurality 
30 of different diameters. 

38. A wiring circuit substrate comprising: 



35. A wiring circuit substrate comprising: 

a first metal layer on which first conductor cir- 
cuit is formed; 

a plurality of protrusions for interlayer connec- 
tion that is formed on said first metal layer and 
is formed of metal; 

an interlayer-insulating layer formed on the sur- 
face of said first metal layer with which said 
protrusions are formed, in a state of allowing 
said protrusions to pass through; and 
a second metal layer that is formed on surfaces 
of said protrusions and said interlayer-insulat- 
ing layer and that has second conductor circuit; 
wherein 

said plurality of protrusions includes a plurality 
of dummy protrusions formed around a plurality 
of said protrusions, and 
said plurality of dummy protrusions is formed 
outside a forming area of said plurality of pro- 
trusions so as to be apart from each other at a 
predetermined spacing. 

36. A wiring circuit substrate comprising: 



a first metal layer on which first conductor cir- 

35 cuit is formed; 

a plurality of protrusions that are formed on 
said first metal layer and is formed of metal; 
an interlayer-insulating layer formed on the sur- 
face of said first metal layer with which said 

40 protrusions are formed, in a state of allowing 

said protrusions to pass through; 
a second metal layer that is formed on surfaces 
of said protrusions and said interlayer-insulat- 
ing layer and that has second conductor circuit; 

45 and 

spacers formed of the same material as that for 
said protrusions so as to have substantially the 
same height as said protrusions. 

50 39. A wiring circuit substrate comprising: 

a first metal layer on which first conductor cir- 
cuit is formed; 

a plurality of protrusions for interlayer connec- 
55 tion that is formed on said first metal layer and 

is formed of metal; 

an interlayer-insulating layer formed on the sur- 
face of said first metal layer, on which said pro- 
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trusions are formed, in a state of allowing said 
protrusions to pass through; 
a second metal layer that is formed on surfaces 
of said protrusions and said interlayer-insulat- 
ing layer and that has second conductor circuit; 5 
and 

identification marks formed of the same mate- 
rial as that for said protrusions so as to have 
substantially the same height as said protru- 
sions, w 

40. A wiring circuit substrate comprising: 

a first wiring circuit substrate comprising a 
base plate made of insulating resin, a plurality 75 



of first metal layers that is formed on an upper 
surface of said base plate and that are formed 
of first wiring circuits, a plurality of second 
metal layers that is formed on the lower surface 
of said base plate and that is formed of second 
wiring circuits, and through-holes that are 
formed so as to pass through said base plate 
and that electrically connect said first wiring cir- 
cuits on the upper surface and said second wir- 
ing circuits on the lower surface to each other; 
a second wiring circuit substrate formed on the 
upper surface of said base plate by including a 
first interlayer-insulating layer formed on sur- 
faces of said base plate and said first metal 
layer, and a plurality of first protrusions for con- 
necting upper and lower conductors to each 
other that is selectively formed in a length so as 
to reach said first metal layer and said through- 
holes in a state of passing through said first 
interlayer-insulating layer; and 
a third wiring circuit substrate formed on the 
lower surface of said base plate by including a 
second interlayer-insulating layer formed on 
surfaces of said base plate and said second 
metal layer, and a plurality of second protru- 
sions for connecting upper and lower conduc- 
tors to each other that is selectively formed in a 
length so as to reach said first metal layer and 
said through-holes in a state of passing 
through said second interlayer-insulating layer; 
wherein 

said second wiring circuit substrate and said 
third wiring circuit substrate are stacked in a 
state where the edges of said first protrusions 
and said second protrusions are connected to 
said first wiring circuits and said second wiring 
circuits, and 

conductive paste is filled into said through- 
holes, and said second wiring circuit substrate 
and said third wiring circuit substrate are 
thereby electrically connected to each other. 

41. A wiring circuit substrate comprising: 



a first metal layer for forming first conductor cir- 
cuit; 

protrusions for interiayer connection that are 
selectively formed on said first metal layer and 
that are formed of the same metal as that for 
said first metal layer; 

an interlayer-insulating layer formed on a face 
of said first metal layer, on which said protru- 
sions are formed, in a state of allowing said 
protrusions to pass through; 
a second metal layer that is formed on said pro- 
trusions and said interlayer-insulating layer and 
that is used for forming second conductor cir- 
cuit; and 

a third metal layer arranged between said sec- 
ond metal layer and said protrusions. 

42. A wiring circuit substrate according to any of claims 
30 to 41 , wherein said second metal layer com- 
20 prises openings that are formed on portions corre- 
sponding to said protrusions, each of said openings 
having a diameter larger than the diameter of each 
of said protrusions. 

25 43. A wiring circuit substrate according to claim 41 or 
42, wherein said third metal layer is formed of sol- 
der, conductive paste, and a noble-metal film. 

44. A wiring circuit substrate comprising: 

30 

a metal layer for forming wiring circuit, 

an interlayer-insulating layer formed on said 

metal layer, 

protrusions for interconductor connection that 
35 are formed on said interlayer-insulating layer in 

a state of passing through said interlayer-insu- 
lating layer, and 

either conductor circuits differing from said 
conductor circuit or a circuit substrate that is 
40 formed on said protrusions and said interlayer- 

insulating layer, 

wherein said interlayer-insulating layer is 
formed of an anisotropic conductive film. 

45 45. A wiring circuit substrate according to claim 44, 
wherein an anisotropic conductive film is formed 
either between said protrusions and the different 
conductor circuits or between said protrusions and 
said circuit substrate. 

50 

46. A wiring circuit substrate comprising: 

at least two first wiring circuit substrates, each 
comprising an insulating layer having at least 
55 one face on which first conductors of either a 

single layer or multiple layers are formed and 
openings for securing paths for electrical con- 
nection to said first conductor circuit is formed, 



35 



55 



47 



93 



EP 1 093 329 A2 



94 



an interlayer-insulating layer formed on the one 
face of said insulating layer in which said open- 
ings are formed, and protrusions formed of a 
conductor-forming metal layer in a state of 
passing through said interlayer-insulating layer 
at positions opposing said openings and are 
electrically connected to said first conductor 
circuit through said openings; and 
a second wiring circuit substrate provided 
between at least two units of said first wiring 
circuit substrates; 

wherein said first wiring circuit substrates are 
stacked such that faces on each of which said 
protrusions and said interlayer-insulating layer 
are formed inwardly expose via said second 
wiring circuit substrate and are pressed, 
thereby integrating said first wiring circuit sub- 
strates and said second wiring circuit substrate 
into one unit. 

47. A wiring circuit substrate according to claim 46, fur- 
ther comprising LSI chips individually overlaid on 
said first wiring circuit substrates. 

48. A wiring circuit substrate according to claim 46, fur- 
ther comprising packages individually overlaid on 
said first wiring circuit substrates. 

49. A wiring circuit substrate comprising: 

a first wiring circuit substrate, 

a second wiring circuit substrate stacked on 

said first wiring circuit substrate, and 

a third wiring circuit substrate stacked on said 

second wiring circuit substrate, 

wherein said second wiring circuit substrate 

comprises: 

a first metal layer for forming first conductor cir- 
cuit, 

an etching-barrier layer formed of a metal dif- 
fering from that of said first metal layer on said 
first metal layer, 

protrusions for interconductor connection that 
are made of metal and are selectively formed 
on said etching-barrier layer in a base section 
having substantially the same width of said 
etching-barrier layer, 

an interlayer-insulating layer formed on said 
first metal layer in a state of allowing said pro- 
trusions to pass through, and 
a second metal layer that is formed on surfaces 
of said protrusions and said interlayer-insulat- 
ing layer and that is used for forming second 
conductor circuit. 

50. A wiring circuit substrate comprising: 

a first wiring circuit substrate, 



a second wiring circuit substrate stacked on 
said first wiring circuit substrate, and 
a third wiring circuit substrate stacked on said 
second wiring circuit substrate, 
5 wherein said second wiring circuit substrate 

comprises: 

a first metal layer for forming first conductor cir- 
cuit, 

an etching-barrier layer formed of a metal dif- 
io fering from that of said first metal layer on said 

first metal layer, 

protrusions for interconductor connection that 
are made of metal and are selectively formed 
on said etching-barrier layer, 

15 an interlayer-insulating layer formed on said 

etching-barrier layer in a state of allowing said 
protrusions to pass through, and 
a second metal layer that is formed on surfaces 
of said protrusions and said interlayer-insulat- 

20 ing layer and that is used for forming second 

conductor circuit. 

51. A wiring circuit substrate comprising: 

25 a first wiring circuit substrate, 

a second wiring circuit substrate stacked on 
said first wiring circuit substrate, and 
a third wiring circuit substrate stacked on said 
second wiring circuit substrate, 

30 wherein said second wiring circuit substrate 

comprises: 

a first metal layer for forming first conductor cir- 
cuit, 

an etching-barrier layer formed of a metal dif- 
35 fering from that of said first metal layer on said 

first metal layer, 

protrusions for interconductor connection that 
are made of metal and are selectively formed 
on said etching-barrier layer in a base section 
40 having substantially the same width of said 

etching-barrier layer, 

an interlayer-insulating layer formed on said 
first metal layer in a state of allowing said pro- 
trusions to pass through, 
45 a second metal layerthat is formed on surfaces 

of said protrusions and said interlayer-insulat- 
ing layer and that is used for forming second 
conductor circuit, and 

a plated layer formed so as to cover around 
so said protrusions and said etching-barrier layer. 

52. A wiring circuit substrate comprising: 

a first wiring circuit substrate, 
55 a second wiring circuit substrate stacked on 

said first wiring circuit substrate, and 
a third wiring circuit substrate stacked on said 
second wiring circuit substrate, 
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wherein said second wiring circuit substrate 
comprises: 

an insulating layer having at least one face on 
which first conductors of either a single layer or 
multiple layers are formed and openings for 
securing paths for electrical connection to said 
first conductor circuits are formed, 
an interlayer-insulating layer formed on the one 
face of said insulating layer in which said open- 
ings are formed, and 

protrusions that are formed of a conductor- 
forming metal layer in a state of passing 
through said interlayer-insulating layer at posi- 
tions opposing said openings and are electri- 
cally connected to said first conductor circuit 
through said openings. 

53. A wiring circuit substrate comprising: 

a first wiring circuit substrate, 

a second wiring circuit substrate stacked on 

said first wiring circuit substrate, and 

a third wiring circuit substrate stacked on said 

second wiring circuit substrate, 

wherein said second wiring circuit substrate 

comprises: 

a base plate made of insulating resin, 
a plurality of first metal layers that is formed on 
an upper surface of said base plate and that is 
formed of first wiring circuits, 
a plurality of second metal layers that is formed 
on a lower surface of said base plate and that is 
formed of second wiring circuits, 
through-holes that are formed so as to pass 
through said base plate and that are filled with 
conductive paste that electrically connects said 
first wiring circuits on the upper surface and 
said second wiring circuits on the lower surface 
to each other, 

a first interlayer-insulating layer formed on sur- 
faces of said base plate and said first metal 
layer (that is, the upper surface of said base 
plate), 

a plurality of first protrusions for connecting 
upper and lower conductors to each other that 
is selectively formed in a length so as to reach 
said first metal layer and said through-holes in 
a state of passing through said first interlayer- 
insulating layer, 

a second interlayer-insulating layer formed on 
surfaces of said base plate and said second 
metal layer (that is, the lower surface of said 
base plate), and 

a plurality of second protrusions for connecting 
upper and lower conductors to each other that 
is selectively formed in a length so as to reach 
said second metal layer and said through-holes 
in a state of passing through said second inter- 



layer-insulating layer. 

54. A wiring circuit substrate according to any one of 
claims 49 to 53, wherein each of said first wiring cir- 

5 cult substrate and said third wiring circuit substrate 

comprises: 

a third metal layer for forming third conductor 
circuit, 

io an etching-barrier layer formed of a metal dif- 

fering from that of said third metal layer on said 
third metal layer. 

protrusions for interconductor connection that 
are made of metal and are selectively formed 
75 on said etching-barrier layer in a base section 

having substantially the same width of said 
etching-barrier layer, 

an interlayer-insulating layer formed on said 
third metal layer in a state of allowing said pro- 
20 trusions to pass through, and 

a fourth metal layer that is formed on surfaces 
of said protrusions and said interlayer-insulat- 
ing layer and that is used for forming fourth 
conductor circuit. 

25 

55. A wiring circuit substrate according to any one of 
claims 49 to 53, wherein said first wiring circuit sub- 
strate comprises: 

30 a third metal layer for forming third conductor 

circuit, 

an etching-barrier layer formed of a metal dif- 
fering from that of said third metal layer on said 
third metal layer, 
35 protrusions for interconductor connection that 

are made of metal and are selectively formed 
on said etching-barrier layer, 
an interlayer-insulating layer formed on said 
third metal layer in a state of allowing said pro- 
40 trusions to pass through, and 

a fourth metal layer that is formed on surfaces 
of said protrusions and said interlayer-insulat- 
ing layer and that is used for forming fourth 
conductor circuit; and 
45 said third wiring circuit substrate comprises: 

a fifth metal layer for forming fifth conductor cir- 
cuit, 

an etching-barrier layer formed of a metal dif- 
fering from that of said fifth metal layer on said 
so fifth metal layer, 

protrusions for interconductor connection that 
are made of metal and are selectively formed 
on said etching-barrier layer in a base section 
having substantially the same width of said 
55 etching-barrier layer, 

an interlayer-insulating layer formed on said 
fifth metal layer in a state of allowing said pro- 
trusions to pass through, and 
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a sixth metal layer that is formed on surfaces of 
said protrusions and said interlayer-insulating 
layer and that is used for forming sixth conduc- 
tor circuit. 

56. A wiring circuit substrate according to any one of 
claims 49 to 53, wherein said first wiring circuit sub- 
strate comprises: 

a third metal layer for forming third conductor 
circuit, 

an etching-barrier layer formed of a metal dif- 
fering from that of said third metal layer on said 
third metal layer, 

protrusions for interconductor connection that 
are made of metal and are selectively formed 
on said etching-barrier layer, 
an interlayer-insulating layer formed on said 
third metal layer in a state of allowing said pro- 
trusions to pass through, and 
a fourth metal layer that is formed on surfaces 
of said protrusions and said interlayer-insulat- 
ing layer and that is used for forming fourth 
conductor circuit; and 

said third wiring circuit substrate comprises: 
a fifth metal layer for forming fifth conductor cir- 
cuit, 

an etching-barrier layer formed of a metal dif- 
fering from that of said fifth metal layer on said 
fifth metal layer, 

protrusions for interconductor connection that 
are made of metal and are selectively formed 
on said etching-barrier layer in a base section 
having substantially the same width of said 
etching-barrier layer, 

an interlayer-insulating layer formed on said 
fifth metal layer in a state of allowing said pro- 
trusions to pass through, 
a sixth metal layer that is formed on surfaces of 
said protrusions and said interlayer-insulating 
layer and that is used for forming sixth conduc- 
tor circuit, and 

a plated layer formed so as to cover around 
said protrusions and said etching-barrier layer. 

57. A wiring circuit substrate according to any one of 
claims 49 to 53, wherein each of said first wiring cir- 
cuit substrate and said third wiring circuit substrate 
comprises: 



an interlayer-insulating layer formed on said 
etching-barrier layer in a state of allowing said 
protrusions to pass through, and 
a fourth metal layer that is formed on surfaces 
s of said protrusions and said interlayer-insulat- 

ing layer and that is used for forming fourth 
conductor circuit. 

58. A wiring circuit substrate according to any one of 
w claims 49 to 53, wherein said first wiring circuit sub- 
strate comprises: 

a third metal layer for forming third conductor 
circuit, 

15 an etching-barrier layer formed of a metal dif- 

fering from that of said third metal layer on said 
third metal layer, 

protrusions for interconductor connection that 
are made of metal and are selective ly formed 

20 on said etching-barrier layer, 

an interlayer-insulating layer formed on said 
third metal layer in a state of allowing said pro- 
trusions to pass through, and 
a fourth metal layer that is formed on surfaces 

25 of said protrusions and said interlayer-insulat- 

ing layer and that is used for forming fourth 
conductor circuit; and 

said third wiring circuit substrate comprises: 
an insulating layer having at least one face on 
30 which fifth conductors of either a single layer or 

multiple layers are formed and openings for 
securing paths for electrical connection to said 
fifth conductor circuit are formed, 
an interlayer-insulating layer formed on the one 
35 face of said insulating layer in which said open- 

ings are formed, and 

protrusions that are formed of a conductor- 
forming metal layer in a state of passing 
through said interlayer-insulating layer at posi- 
40 tions opposing said openings and are electri- 

cally connected to said fifth conductor circuit 
through said openings. 

59. A wiring circuit substrate according to any one of 
45 claims 49 to 53, wherein said first wiring circuit sub- 
strate comprises: 

a third metal layer for forming third conductor 
circuit, 

an etching-barrier layer formed of a metal dif- 
fering from that of said third metal layer on said 
third metal layer, 

protrusions for interconductor connection that 
are made of metal and are selectively formed 
on said etching-barrier layer in a base section 
having substantially the same width of said 
etching-barrier layer, 

an Interlayer-insulating layer formed on said 



a third metal layer for forming third conductor 
circuit, 

an etching-barrier layer formed of a metal dif- 
fering from that of said third metal layer on said 
third metal layer, 55 
protrusions for interconductor connection that 
are made of metal and are selectively formed 
on said etching-barrier layer, 



30 



35 



50 



EP 1 093 329 A2 ^Boo 



third metal layer in a state of allowing said pro- 
trusions to pass through, 
a fourth metal layer that is formed on surfaces 
of said protrusions and said intertayer- insulat- 
ing layer and that is used for forming fourth 5 
conductor circuit, and 

a plated layer formed so as to cover around 

said protrusions and etching-barrier layer; and 

said third wiring circuit substrate comprises: 

a fifth metal layer for forming fifth conductor cir- to 

cuit, 

an etching-barrier layer formed of a metal dif- 
fering from that of said fifth metal layer on said 
fifth metal layer, 

protrusions for interconductor connection that is 
are made of metal and are selectively formed 
on said etching-barrier layer in a base section 
having substantially the same width of said 
etching-barrier layer, 

an interlayer-insulating layer formed on said 20 
fifth metal layer in a state of allowing said pro- 
trusions to pass through, and 
a sixth metal layer that is formed on surfaces of 
said protrusions and said interlayer-insulating 
layer and that is used for forming sixth conduc- 25 
tor circuit. 

60. A wiring circuit substrate according to any one of 
claims 49, 50, 52 and 53, wherein each of said first 
wiring circuit substrate and said third wiring circuit 30 
substrate comprises: 

a third metal layer for forming third conductor 
circuit, 

an etching-barrier layer formed of a metal dif- 35 
fering from that of said third metal layer on said 
third metal layer, 

protrusions for interconductor connection that 
are made of metal and are selectively formed 
on said etching-barrier layer in a base section 40 
having substantially the same width of said 
etching-barrier layer, 

an interlayer-insulating layer formed on said 
third metal layer in a state of allowing said pro- 
trusions to pass through, 45 
a fourth metal layer that is formed on surfaces 
of said protrusions and said interlayer-insulat- 
ing layer and that is used for forming fourth 
conductor circuit and 

a plated layer formed so as to cover around so 
said protrusions and said etching-barrier layer. 

61. A wiring circuit substrate according to any one of 
claims 49, 52 and 53, wherein said first wiring cir- 
cuit substrate comprises: ss 

a third metal layer for forming third conductor 
circuit, 



an etching-barrier layer formed of a metal dif- 
fering from that of said third metal layer on said 
third metal layer, 

protrusions for interconductor connection that 
are made of metal and are selectively formed 
on said etching-barrier layer, 
an interlayer-insulating layer formed on said 
third metal layer in a state of allowing said pro- 
trusions to pass through, 
a fourth metal layer that is formed on surfaces 
of said protrusions and said interlayer-insulat- 
ing layer and that is used for forming fourth 
conductor circuit, and 

a plated layer formed so as to cover around 
said protrusions and said etching-barrier layer; 
and 

said third wiring circuit substrate comprises: 
an insulating layer having at least one face on 
which fifth conductors of either a single layer or 
multiple layers are formed and openings for 
securing paths for electrical connection to said 
fifth conductor circuit are formed, 
an interlayer-insulating layer formed on the one 
face of said insulating layer in which said open- 
ings are formed, and 

protrusions that are formed of a conductor- 
forming metal layer in a state of passing 
through said interlayer-insulating layer at posi- 
tions opposing said openings and are electri- 
cally connected to said third conductor circuit 
through said openings. 

62. A wiring circuit substrate according to any one of 
claims 49, 50, 51 and 53, wherein said first wiring 
circuit substrate comprises: 

an insulating layer having at least one face on 
which third conductors of either a single layer 
or multiple layers are formed and openings for 
securing paths for electrical connection to said 
third conductor circuits are formed, 
an interlayer-insulating layer formed on the one 
face of said insulating layer in which said open- 
ings are formed, and 

protrusions that are formed of a conductor- 
forming metal layer in a state of passing 
through said interlayer-insulating layer at posi- 
tions opposing said openings and are electri- 
cally connected to said fifth conductor circuits 
through said openings; and 
said third wiring circuit substrate comprises: 
a fourth metal layer for forming fourth conduc- 
tor circuits, 

an etching-barrier layer formed of a metal dif- 
fering from that of said fourth metal layer on 
said fourth metal layer, 

protrusions for interconductor connection that 
are made of metal and are selectively formed 



51 



101 EP 1 093 329 A2 102 



on said etching-barrier layer in a base section 
having substantially the same width of said 
etching-barrier layer, 

an interlayer-insulating layer formed on said 
fourth metal layer in a state of allowing said 5 
protrusions to pass through, and 
a fifth metal layer that is formed on surfaces of 
said protrusions and said interlayer-insulating 
layer and that is used for forming fifth conductor 
circuits. w 

63. A wiring circuit substrate according to any one of 
claims 49, 50, 52 and 53, wherein each of said first 
wiring circuit substrate and said third wiring circuit 
substrate comprises: is 

an insulating layer having at least one face on 
which third conductors of either a single layer 
or multiple layers are formed and openings for 
securing paths for electrical connection to said 20 
third conductor circuits are formed, 
an interlayer-insulating layer formed on the one 
face of said insulating layer in which said open- 
ings are formed, and 

protrusions that are formed of a conductor- 25 
forming metal layer in a state of passing 
through said interlayer-insulating layer at posi- 
tions opposing said openings and are electri- 
cally connected to said third conductor circuits 
through said openings. 30 

64. A wiring circuit substrate according, to any one of 
claims 49 to 63, further comprising LSI chips indi- 
vidually overlaid on said first wiring circuit substrate 
and said third wiring circuit substrate. 35 

65. An electronic apparatus comprising a wiring circuit 
substrate according to any one of claims 1 to 64. 

66. A manufacturing method for a wiring circuit sub- 40 
strate, comprising steps of: 

forming an etching-barrier layer on a first metal 
layer that will be formed to be first conductor 
circuits, and forming a second metal layer, 45 
which is used to form protrusions, on said etch- 
ing-barrier layer, said etching-barrier layer 
being formed of a metal differing from that of 
said first metal layer; 

forming said protrusions by selectively per- so 
forming etching for said second metal layer by 
using etchant that does not etch at least said 
etching-barrier layer; 

removing said etching-barrier layer by using 
said protrusions as masks and by using etch- 55 
ant that does not etch said first metal layer; 
forming an interlayer-insulating layer on a face 
of said first metal layer on which the protru- 



sions are formed; and 

forming a third metal layer, which will be formed 
to be second conductor circuits, on said inter- 
layer-insulating layer and said protrusions. 

67. A manufacturing method for a wiring circuit sub- 
strate, comprising steps of: 

forming an etching-barrier layer on a first metal 
layer that will be formed to be first conductor 
circuits, and forming a second metal layer, 
which is used to form protrusions, on said etch- 
ing-barrier layer, said etching-barrier layer 
being formed of a metal differing from that of 
said first metal layer; 

forming said protrusions by selectively per- 
forming etching for said second metal layer by 
using etchant that does not etch at least said 
etching-barrier layer; 

forming an interlayer-insulating layer on a face 
of said first metal layer on which the protru- 
sions are formed; 

forming a third metal layer, which will be formed 
to be second conductor circuits, on said inter- 
layer-insulating layer and said protrusions; and 
removing said first metal layer and said etch- 
ing-barrier layer by performing selective etch- 
ing using an etching mask layer as a mask. 

68. A manufacturing method for a wiring circuit sub- 
strate according to any one of claims 66 and 67, 
wherein 

said step of forming said protrusions includes a 
step of using a fourth metal layer as an etching 
mask, and 

said manufacturing method further comprises 
a step of allowing said fourth metal layer to 
remain and covering said protrusions with said 
fourth metal layer after forming said protru- 
sions. 

69. A manufacturing method for a wiring circuit sub- 
strate, comprising steps of: 

forming an etching-barrier layer on a first metal 
layer that will be formed to be first conductor 
circuits, and forming a second metal layer, 
which is used to form protrusions, on said etch- 
ing-barrier layer, said etching-barrier layer 
being formed of a metal differing from that of 
said first metal layer; 

forming said protrusions by selectively per- 
forming etching for said second metal layer by 
using etchant that does not etch at least said 
etching-barrier layer; 

removing said etching-barrier layer by using 
said protrusions as masks and by using etch- 
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ant that does not etch said first metal layer; 
forming an interlayer-insulating layer on a face 
of said first metal layer on which the protru- 
sions are formed and forming a multilayer 
body; 5 
forming a third metal layer, which will be formed 
to be second conductor circuits, on said inter- 
layer-insulating layer and said protrusions; 
overlaying individual metal foils on said third 
metal layer and said first metal layer of said wir- 10 
ing circuit substrate and performing pressing- 
heating processing therefor; and 
selectively performing etching for said third 
metal layer and said metal foils and thereby 
forming said second conductor circuits, and 15 
also, selectively performing etching for said first 
metal layer and said metal foils and thereby 
forming said first conductor circuits, thereby 
forming said wiring circuit substrate. 

20 

70. A manufacturing method for a wiring circuit sub- 
strate according to claim 69, further comprising 
steps of: 

stacking at least two units of said multilayer 25 
bodies on two faces of said wiring circuit sub- 
strate, on which said first conductor circuits and 
said second conductor circuits are formed, so 
as to be as a sandwich in a state where one 
face of each of said multilayer bodies faces 30 
inward, and performing pressing/heating 
processing therefor, thereby making an integral 
unit; and 

selectively performing etching for two conduc- 
tor-forming metal layers positioned on two 35 
faces of the integral unit, thereby forming con- 
ductor circuits on the two faces. 

71. A manufacturing method for a wiring circuit sub- 
strate, comprising steps of: 40 



thereby making them into an integral unit 

72. A manufacturing method for a wiring circuit sub- 
strate, comprising steps of: 

preparing a first metal layer used for forming 
first conductor circuits and selectively forming 
mask films on one face of said first metal layer; 
performing half-etching for said first metal layer 
by using said mask films as masks, thereby 
selectively forming protrusions on said one 
face of said first metal layer; 
forming an interlayer-insulating layer on said 
first metaJ layer in a state of allowing said pro- 
trusions to pass through; 
overlaying a second metal layer, which will be 
formed to be second conductor circuits, on said 
protrusions and said interlayer-insulating layer; 
and 

selectively patterning said first metal layer and 
said second metal layer at one time or different 
times, thereby forming said first conductor cir- 
cuits and said second conductor circuits. 

73. A manufacturing method for a wiring circuit sub- 
strate according to claim 72, further comprising of 
step of forming an anisotropic conductive film on 
the top of each of said protrusions before overlaying 
said second metal layer. 

74. A manufacturing method for a wiring circuit sub- 
strate according to claim 72 or 73, further compris- 
ing a step of performing spray-etching for the top of 
each of said protrusions after forming said protru- 
sions. 

75. A manufacturing method for a wiring circuit sub- 
strate according to any of claims 72 to 74, wherein 
said step of forming said protrusions includes a 
step of using resist masks each having a diameter 
smaller than a diameter of each of said protrusions 
required to be formed, thereby performing half- 
etching. 

76. A manufacturing method for a wiring circuit sub- 
strate according to any of claims 72 to 75, wherein 
said step of forming said protrusions includes a 
step of removing the masks after forming said pro- 
trusions by performing the half-etching, and a step 
of performing half-etching again. 

77. A manufacturing method for a wiring circuit sub- 
strate according to any of claims 72 to 76, further 
comprising a step of removing unnecessary pieces 
of said protrusions by performing over-etching 
before performing patterning for said first conductor 
circuits and said second conductor circuits. 



forming an insulating layer including openings 
on at least one face of conductor circuits of 
either a single layer or multiple layers; 
forming protrusions that are formed of a con- 45 
ductor-circu it-forming metal layer at positions 
opposing said openings and are electrically 
connected to said conductor circuits through 
said openings; 

forming at least two wiring circuit substrates so 
having an interlayer-insulating layer formed on 
the side of said insulating layer where said pro- 
trusions are formed; 

stacking and pressing at least two units of said 
wiring circuit substrates directly or via another 55 
wiring circuit substrate in a state where the 
sides where said protrusions and said inter- 
layer-insulating layer are formed face inward, 
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78. A manufacturing method for a wiring circuit sub- 
strate, comprising steps of: 



79. A manufacturing method for a wiring circuit sub- 
strate, comprising steps of: 

50 

arranging many protrusions, which are formed 
of metal for interconductor connection, on a 
surface of a first metal layer; 
providing an interiayer-insulating layer on the 
surface of said first metal layer in a state of 55 
allowing said protrusions to pass through; 
forming a second metal layer on surfaces of 
said interiayer-insulating layer and said protru- 



sions, said second metal layer being formed of 
a metal differing from that of said first metal 
layer; and 

forming spacers using the same material as 
that for said protrusions so as to have substan- 
tially the same heights as said protrusions at 
the same step of forming said protrusions. 

80. A manufacturing method for a wiring circuit sub- 
strate, comprising steps of: 

arranging many protrusions, which are formed 
of metal for interconductor connection, on a 
surface of a first metal layer; 
providing an interiayer-insulating layer on the 
surface of said first metal layer in a state of 
allowing said protrusions to pass through; 
forming a second metal layer on surfaces of 
said interiayer-insulating layer and said protru- 
sions, said second metal layer being formed of 
a metal differing from that of said first metal 
layer; and 

forming identification marks using the same 
material as that for said protrusions so as to 
have substantially the same heights as said 
protrusions at the same step of forming said 
protrusions. 

81. A manufacturing method for a wiring circuit sub- 
strate, comprising steps of: 

forming a plurality of first metal layers formed of 
first wiring circuits on an upper surface of a 
base plate made of insulating resin, and form- 
ing a plurality of second metal layers formed of 
second wiring circuits on a lower surface of 
said base plate; 

forming first protrusions and a first interiayer- 
insulating layer in a length so as to reach said 
first metal layer in a preliminarily arranged state 
where said first protrusions pass through said 
first interiayer-insulating layer, and forming sec- 
ond protrusions and a second interiayer-insu- 
lating layer in a length so as to reach said 
second metal layer in a preliminarily arranged 
state where said second protrusions pass 
through said second interiayer-insulating layer; 
overlaying said first interiayer-insulating layer 
on surfaces of said base plate and said first 
metal layer (that is, on the upper surface of said 
base plate), and connecting said first protru- 
sions to said first metal layer; 
overlaying said second interiayer-insulating 
layer on surfaces of said base plate and said 
second metal layer (that is, on the lower sur- 
face of said base plate), and connecting said 
second protrusions to said second metal layer; 
and 



forming a plurality of first metal layers formed of 
first wiring circuits on an upper surface of a s 
base plate made of insulating resin, and form- 
ing a plurality of second metal layers formed of 
second wiring circuits on a lower surface of 
said base plate; 

forming first protrusions and a first interlayer- 10 
insulating layer in a length so as to reach said 
first metal layer in a preliminarily arranged state 
where said first protrusions pass through said 
first interiayer-insulating layer, and forming sec- 
ond protrusions and a second interlayer-insu- is 
lating layer in a length so as to reach said 
second metal layer in a preliminarily arranged 
state where said second protrusions pass 
through said second interiayer-insulating layer; 
filling conductive paste, which electrically con- 20 
nects said first wiring circuits on the upper sur- 
face and said second wiring circuits on the 
lower surface to each other, into through-holes 
formed so as to pass through said base plate; 
overlaying said first interiayer-insulating layer 25 
on surfaces of said base plate and said first 
metal layer (that is, on the upper surface of said 
base plate), and connecting said first protru- 
sions to said first metal layer; and 
overlaying said second interiayer-insulating 30 
layer on surfaces of said base plate and said 
second metal layer (that is, on the lower sur- 
face of said base plate), and connecting said 
second protrusions to said second metal layer; 
wherein 35 
said step of connection to said first metal layer 
includes a step of allowing said first protrusions 
to abut openings formed in said first metal layer 
to have a diameter smaller than that of the top 
of each of said first protrusions, and 40 
said step of connection to said second metal 
layer includes a step of allowing said second 
protrusions to abut openings formed in said 
second metal layer to have a diameter smaller 
than that of the top of each of said second pro- 45 
trusions. 
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forming a third metal layer, which is formed of 
either conductive paste or a noble metal, on 
surfaces of said first metal layer and said sec- 
ond metal layer before the aforementioned con- 
nection is performed. 5 



82. A manufacturing method for a wiring circuit sub- 
strate according to claim 81, further comprising a 
step of removing partial areas of said third metal 
layer that protrude from surfaces of said first metal 
layer and said second metal layer by polishing the 
surfaces of said first metal layer and said second 
metal layer after said third metal layer is formed. 
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83. A manufacturing method for a wiring circuit sub- 
strate, comprising steps of: 



selectively forming protrusions for irrterconduc- 
tor connection on a first metal layer, said pro- 
trusions being formed of the same material as 20 
that for said first metal layer; 
forming an interlayer-insulating layer on a sur- 
face of said first metal layer on which said pro- 
trusions are formed; 

forming a second metal layer, which is formed 25 
to be second conductor circuits, on said inter- 
layer-insulating layer and said protrusions; 
forming one of a solder layer, a conductive- 
paste layer, and a noble-metal film between 
said protrusions and said second metal layer 30 
so as to correspond to said protrusions; and 
stacking said wiring circuit substrate by con- 
necting said protrusions to one of said solder 
layer, said conductive-paste layer, and said 
noble-metal film. 35 

84. A manufacturing method for a wiring circuit sub- 
strate, comprising steps of: 

selectively forming protrusions for interconduc- 40 
tor connection on a first metal layer, said pro- 
trusions being formed of the same material as 
that for said first metal layer; 
forming an interlayer-insulating layer on a sur- 
face of said first metal layer on which said pro- 45 
trusions are formed; 

forming a second metal layer, which is formed 
to be second conductor circuits, on said inter- 
layer-insulating layer and said protrusions; 
printing one of a solder layer, a conductive- so 
paste layer, and a noble-metal film between 
said protrusions and said second metal layer 
so as to correspond to said protrusions; and 
stacking said wiring circuit substrate by con- 
necting said protrusions to one of said solder 55 
layer, said conductive-paste layer, and said 
noble-metal film; wherein 
said step of stacking said wiring circuit sub- 



strate includes a step of forming the configura- 
tion wherein each of said protrusions passes 
through said interlayer-insulating layer, and 
one of said solder layer, said conductive-paste 
layer, and said noble-metal film is connected to 
said protrusions. 

85. A wiring circuit substrate comprising: 

a base member, and 

a laminating sheet to be laminated on one or 
both surfaces of the base member, 
wherein the base member comprises: 
an insulating layer, 

a plurality of metal wiring layers formed on both 
surfaces of the insulating layer, 
one or a plurality of through holes formed 
through the metal wiring layers and the insulat- 
ing layer, and 

one or a plurality of conductive members 
formed so as to fill the one or the plurality of the 
through holes, 

the laminating sheet comprises: 
a wiring layer, and 

one or a plurality of protrusion parts, formed 
projecting from the wiring layer at a position 
facing to the one or the plurality of the through 
holes, and 

the laminating sheet is laminated in the state 
with the one or the plurality of the protrusion 
parts and the one or the plurality of the conduc- 
tive members connected. 

86. A wiring circuit substrate comprising: 

a base member, 

a first laminating sheet to be laminated on one 
or both surfaces of the base member, and 
a second laminating sheet to be laminated on 
the outside of the first laminating sheet 
wherein the base member comprises: 
an insulating layer, 

a plurality of metal wiring layers formed on both 
surfaces of the insulating layer, 
one or a plurality of through holes formed 
through the metal wiring layers and the insulat- 
ing layer, and 

one or a plurality of conductive members 
formed so as to fill the one or the plurality of the 
through holes, 

the first laminating sheet comprises: 
a wiring layer, and 

one or a plurality of protrusion parts, formed 
projecting from the wiring layer at a position 
facing to the one or the plurality of the through 
holes, and 

the first laminating sheet is laminated in the 
state with the one or the plurality of the protru- 
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sion parts and the one or the plurality of the 
conductive members connected. 

87. The wiring circuit substrate according to claim 85 or 
86 r wherein the conductive member is a copper or 5 
a copper conductive paste. 

88. The wiring circuit substrate according to any of 
claims 85 to 87, wherein the protrusion parts are 
made from a copper or a copper alioy, and w 

the wiring layer is made from a silver. 

89. The wiring circuit substrate according to any of 
claims 85 to 88, wherein the laminating sheet fur- is 
ther comprises an etching barrier layer formed on 
one surface of the wiring layer with the protrusion 
parts formed, and 

the protrusion parts are formed on the etching 20 
barrier layer with a copper or a copper alloy. 

90. The wiring circuit substrate according to any of 
claims 85 to 89, further comprising an LSI chip lam- 
inated on the outside of the laminating sheet 25 

91. The wiring circuit substrate according to any of 
claims 85 to 90, wherein the first laminating sheet 
further comprises an etching barrier layer formed 

on one surface of the wiring layer with the protru- 30 
sion parts formed, and 

the protrusion parts are formed on the etching 
barrier layer with a copper or a copper alloy. 

35 

92. The wiring circuit substrate according to any of 
claims 86 to 91, wherein the second laminating 
sheet has the same configuration as the first lami- 
nating sheet. 

40 

93. The wiring circuit substrate according to any of 
claims 86 to 92, further comprising an LSI chip lam- 
inated on the outside of the second laminating 
sheet 

45 

94. A production method for a wiring circuit substrate 
comprising the steps of: 



parts formed, projecting from the metal layer at 
a position facing to the one or the plurality of 
the through holes, and laminating the laminat- 
ing sheet on one or both surfaces of the base 
member in the state with the one or the plurality 
of the protrusion parts and the one or the plu- 
rality of the conductive members connected, 
and 

forming a wiring layer by patterning the metal 
layer of the laminating sheet. 

95. A production method for a wiring circuit substrate 
comprising the steps of: 

preparing a base member comprising metal 
wiring layers formed on both surfaces of an 
insulating layer, and one or a plurality of 
through holes formed through the metal wiring 
layers and the insulating layer, and filling the 
one or the plurality of the through holes of the 
base member each with one or a plurality of the 
conductive members, 

preparing a laminating sheet comprising a wir- 
ing layer, and one or a plurality of protrusion 
parts formed, projecting from the wiring layer at 
a position facing to the one or the plurality of 
the through holes, and laminating the laminat- 
ing sheet on one or both surfaces of the base 
member in the state with the one or the plurality 
of the protrusion parts and the one or the plu- 
rality of the conductive members connected, 
and 

forming one or a plurality of laminating sheets 
substantially same as the laminating sheet on 
the surface of the laminating sheet 



preparing a base member comprising metal 
wiring layers formed on both surfaces of an so 
insulating layer, and one or a plurality of 
through holes formed through the metal wiring 
layers and the insulating layer, and filling the 
one or the plurality of the through holes of the 
base member each with one or a plurality of the 55 
conductive members, 

preparing a laminating sheet comprising a 
metal layer, and one or a plurality of protrusion 
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Fig. 3A 
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